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 Introduction
This Appendix was developed to assist the Great Lakes Water Quality Board
in preparing its report to the International Joint Commission. Water quality
status in the Great Lakes ecosystem is presented along with a review of
muni
cipa
l p
hosp
horu
s co
ntro
l p
rogr
ams.
, Al
so
incl
uded
is a
brie
f s
umma
ry o
f
the
deve
lopm
ent
and
impl
emen
tati
on o
f da
ta q
uali
ty a
ssur
ance
prog
rams
with
specific reference to interlaboratory comparisons.
Info
rmat
ion
cont
aine
d in
the
sect
ion
on A
quat
ic E
cosy
stem
Qual
ity
incl
udes
tre
nds
in
tim
e o
f p
hos
pho
rus
and
spe
cif
ic
org
ani
c c
ont
ami
nan
ts.
Thi
s s
ect
ion
also
revi
ews
and
upda
tes
prob
lem
area
s an
d re
late
d re
medi
al
prog
rams
in t
he
Great Lakes Basin.
Mun
ici
pal
pho
sph
oru
s l
oad
s a
re
pre
sen
ted
on
a l
ake
by
lak
e b
asi
s.
Mun
i-
cipa
l t
rea
tme
nt
pla
nts
are
ran
ked
acc
ord
ing
to
the
dif
fer
enc
e b
etw
een
the
ir
act
ual
ann
ual
pho
sph
oru
s
loa
d a
nd
the
ir
est
ima
ted
loa
d a
t a
n e
ffl
uen
t p
hos
-
phorus concentration of 1 mg/L.
 
   
 Aquatic Ecosystem Quality
The Surveillance Work Group prepared this section of the Appendix to
assist the Water Quality Board in developing its report to the International
Joint Commission in November 1980. Information on contaminants and eutro-
phication is presented on a lake by lake basis. Problem area updates are
dealt with separately. The Highlights section summarizes the most notable
observations in the Great Lakes Basin during 1979.
HIGHLIGHTS
EUTROPHICATION
Major improvements on the trophic condition of the Bay of Quinte and
Saginaw Bay were observed in 1979. Together with decreased phosphorus
concentrations in the Detroit River, these improvements represent positive
local examples where phosphoruscontrol programs have initiated reversal of
eutrophic trends.
CONTAMINANTS
Decreased residue levels of contaminants have been observed in several
fish species in the Lower Lakes and in gull eggs collected throughout the
basi
n.
PCB
leve
ls
in g
ull
eggs
in L
ake
Supe
rior
have
exhi
bite
d li
ttle
chan
ge,
possibly reflecting the importance of atmospheric inputs.
PROBLEM AREAS
Three new problem areas have been identified in the Great Lakes Basin.
Marquette and Munising bathing beaches on Lake Superior exceeded state fecal
and total coliform objectives. White Lake on Lake Michigan was added to the
problem area list because of organics found in water, sediments and fish.
LAKE WATER QUALITY
LAKE ONTARIO
CONTAMINANTS
The
cont
amin
ant
leve
ls i
n th
e wa
ter
of t
he G
reat
Lake
s ar
e fr
eque
ntly
belo
w de
tect
ion
leve
l.
Ther
efor
e,
biol
ogic
al
orga
nism
s, b
ecau
se o
f th
eir
abi
lit
y t
o c
onc
ent
rat
e t
he
var
iou
s p
ers
ist
ent
org
ani
c r
esi
due
s,
are
uti
liz
ed
to
det
erm
ine
the
lev
els
and
tre
nds
of
the
se
con
tam
ina
nts
.
Ana
lys
is
of
the
se
org
ani
sms
can
pro
vid
e d
ata
for
det
erm
ini
ng
con
tam
ina
nt
upt
ake
as
a f
unc
tio
n o
f
time and geographic location.
Fis
h s
urv
eil
lan
ce
in
the
Low
er
Gre
at
Lak
es
uti
liz
ing
you
ng-
of-
the
-ye
ar
spo
tta
il
shi
ner
s
(No
tro
pis
hud
son
ius
)
has
ide
nti
fie
d s
ign
ifi
can
t d
ecl
ine
s i
n
org
ano
chl
ori
ne
con
tam
ina
nts
lPC
Bs,
DDT
, m
ire
x).
Whi
le
dec
lin
es
in
PCB
res
i-
3
 
dues were observed as early as 1975 at Point Pelee in Lake Erie, substantial
contaminant residue reductions have also been observed since 1977 at Brighton,
Lake Ontario. The present residue declines ranged from 22% to 89% depending
on the specific sampling sites and contaminants (Table 1).
The
larg
er d
ecli
nes
were
note
d in
PCB
resi
dues
.
Thes
e re
duct
ions
refl
ect
the
gene
ral
rest
rict
ions
impo
sed
on P
CBs.
Whil
e mi
rex
decl
ines
were
sign
if-
ican
t in
term
s of
perc
ent
redu
ctio
n,
thes
e de
crea
ses
were
smal
l i
n te
rms
of
abs
olu
te
val
ues
.
Sin
ce
the
obs
erv
ed
mir
ex
con
cen
tra
tio
n i
n t
he
fis
h i
s o
nly
3
to
6 t
ime
s t
he
det
ect
ion
limi
t,
cau
tio
n s
hou
ld
be
use
d w
hen
int
erp
ret
ing
the
se
data.
Ext
ens
ive
annu
al
tes
tin
g o
f s
ever
al
spe
cie
s o
f L
ake
Ont
ari
o f
ish
by
the
New
Yor
k S
tat
e D
epa
rtm
ent
of
Env
iro
nme
nta
l C
ons
erv
ati
on
sin
ce
197
5 h
as
not
yet
rev
eal
ed
a c
lea
r g
ene
ral
PCB
tre
nd
for
all
spe
cie
s,
alt
hou
gh
the
re
are
col
lec
-
tive
indi
cati
ons
of P
CB l
evel
s de
clin
ing
sinc
e 19
77.
All
spec
ies
of L
ake
Onta
rio
salm
onid
s te
sted
in 1
978,
with
the
exce
ptio
n of
lake
trou
t,
exhi
bite
d
con
sid
era
bly
low
er
PCB
con
cen
tra
tio
ns
tha
n i
n t
he
pre
vio
us
yea
rs.
The
col
lec
-
tive
decl
ine
for
chin
ook
and
coho
salm
on,
rain
bow
and
brow
n tr
out
aver
aged
46%
bet
wee
n t
he
mid
-19
70'
s a
nd
1978
, c
orr
esp
ond
ing
to
an
ave
rag
e h
alf
-li
fe
of
3 t
o
4 years.
The
same
stud
y no
ted
that
PCB
conc
entr
atio
ns i
n co
mpar
able
sets
of w
hite
per
ch
and
sma
llm
out
h b
ass
, b
oth
of
whi
ch
ref
lec
t l
oca
liz
ed
con
tam
ina
nt
tre
nds
,
appe
ar t
o be
high
er i
n fi
sh t
aken
alon
g th
e so
uthe
rn
shor
e we
st o
f Os
wego
than
in s
ampl
es f
rom
the
east
ern
basi
n.
Ther
e is
a cl
ear
indi
cati
on
in t
he 1
978
whit
e pe
rch
data
, ho
weve
r,
that
this
west
-to-
east
cont
amin
ant
grad
ient
is
dec
lin
ing
.
Thi
s d
ecl
ine
mig
ht
als
o s
ugg
est
tha
t s
ign
ifi
can
t a
bat
eme
nt
in
PCB
point discharges has occurred in recent years.
The
obse
rved
decl
ines
in n
ears
hore
fish
cont
amin
ant
resi
dues
are
like
ly
the
resu
lt o
f re
duce
d c
onta
mina
nt i
nput
s.
If t
his
decl
ine
cont
inue
s,
it m
ay
well
have
an i
mpac
t on
cont
amin
ant
conc
entr
atio
ns o
bser
ved
in a
dult
spor
t an
d
commercial fish.
Tables 2 and 3 described the change in contaminant levels between 1977 and
1979 in fish from two distinct trophic levels from the open waters of Lake
Onta
rio.
With
the
exce
ptio
n of
the
Port
Cred
it s
ite,
a si
gnif
ican
t de
clin
e
has occurred in the majority of the contaminant burdens of the top predators
over the three-year survey period (Table 2). As there is a tendency for
organochlorine contaminant burdens and mercury levels to increase with fish
size or age and lipid content, this decline is more significant considering
the overall increase in the mean size and lipid level of the fish sampled in
1979. Therefore, the increase in contaminant burdens in lake trout caught in
the Port Credit site is less pronounced when the substantial increase in size
and lipid content are considered.
In 1979 mean values of PCBs in top predator species still exceeded the
Agreement objective of 1.0 pg/g. Samples of lake trout and rainbow trout
had mean levels of total DDT and mirex greater than the Agreement objective of
0.1 pg/g for each of these compounds, while coho salmon samples had mean
values less than the Agreement objective for both DDT and mirex.
Samples of rainbow smelt, a forage species, exhibited declines in contam-
inant levels similar to those observed in top predator species, with the
exception of the Point Traverse samples (Table 3). The values reported for
this site in the initial year of the survey were significantly lower than
those in other sites, while the levels for the last year were not significant-
ly different from those in the remaining locations. It should also be noted
that PCB levels in smelt collected in the same area declined in this time
period, illustrating different responses among fish species.
Residues of PCB, HCB, DOE and mirex in herring gull eggs from monitored
colo
nies
in L
ake
Onta
rio
(Fig
ure
1) h
ave
also
exhi
bite
d do
wnwa
rd
tren
ds.
HOB
residue levels on Snake Island, however, have remained constant. Rapid,
cons
iste
nt
decl
ines
in r
esid
ue
leve
ls a
re i
ndic
ated
by t
he s
hort
half
-liv
es o
f
thes
e co
ntam
inan
ts
(Tab
le 4
).
Shou
ld t
hese
down
ward
tren
ds c
onti
nue
with
in
the
Lowe
r La
kes,
cont
amin
ant
leve
ls w
ill
like
ly b
ecom
e s
imil
ar t
o th
ose
foun
d
in t
he U
pper
Grea
t La
kes.
Repr
oduc
tive
succ
ess
of t
hese
colo
nies
was
norm
al.
EUTROPHICATION
Nine
crui
ses,
each
samp
ling
94 s
tati
ons,
were
cond
ucte
d on
Lake
Onta
rio
in
1979
. V
olum
e or
area
—wei
ghte
d me
an
valu
es f
or p
hosp
horu
s,
nitr
ate
and
nitr
ite
wer
e d
ete
rmi
ned
for
the
lak
e's
17
sta
tis
tic
al
zon
es
(Fi
gur
e 2
).
Tre
nd
ana
lys
es
and
sta
tis
tic
al
com
par
iso
ns
wer
e b
ase
d o
nly
on
dat
a c
oll
ect
ed
dur
ing
the
spr
ing
(is
och
emi
cal
con
dit
ion
s).
Thi
s p
roc
edu
re
will
min
imi
ze
ver
tic
al
var
iab
ili
ty
due
to
str
ati
fic
ati
on
and
wil
l p
erm
it
sta
tis
tic
all
y v
ali
d
co
mp
ar
is
on
s
wi
th
da
ta
fr
om
pr
ev
io
us
ye
ar
s.
In
197
9 t
he
lak
ewi
de
vol
ume
wei
ght
ed
mea
n c
onc
ent
rat
ion
of
tota
l p
hos
—
pho
rus
dec
rea
sed
sli
ght
ly
(0.
8 u
gP/
L)
fro
m 1
978
.
Thi
s 4
% c
han
ge
is
not
statistically significant.
In Z
one
6 (t
he T
oron
to A
rea)
, 1
979
spri
ng t
otal
phos
phor
us
conc
entr
atio
ns
ave
rag
ed
22.
8 p
g/L
, w
hic
h r
epr
ese
nts
a 1
7%
inc
rea
se
fro
m 1
978.
Sol
ubl
e
reactive phosphorus increased only 1%.
At
pre
sen
t t
her
e i
s n
o e
xpl
ana
tio
n f
or
the
lar
ge
cha
nge
s i
n t
ota
l p
hos
-
pho
rus
con
cen
tra
tio
ns
obs
erv
ed
in
the
Tor
ont
o r
egi
on
ove
r t
he
las
t t
wo
yea
rs.
Dat
a
col
lec
ted
by
the
Pro
vin
ce
of
Ont
ari
o
sho
w
tha
t
tot
al
pho
sph
oru
s
con
cen
—
tra
tio
ns
rem
ain
ed
con
sta
nt
ove
r t
he
fiv
e y
ear
s
in
the
Tor
ont
o a
rea
pri
or
to
197
8.
The
inc
rea
se
of
17%
obs
erv
ed
bet
wee
n s
pri
ng
197
9 a
nd
spr
ing
197
8 m
ay
sim
ply
be
a r
esu
lt
of
the
upw
ell
ing
of
ope
n
lak
e w
ate
r
int
o Z
one
6 d
uri
ng
the
1978 sampling period.
The
spr
ing
nit
rog
en
con
ten
t
of
Lak
e
Ont
ari
o
is
mea
sur
ed
as
nit
rat
e
plu
s
ni
tr
it
e.
Ba
se
d
on
ar
ea
-w
ei
gh
te
d
me
an
va
lu
es
fo
r
bo
th
th
e
1 m
and
40
m
de
pt
hs
,
the
re
was
a
lak
ewi
de
inc
rea
se
of
4.4
%
and
4.8
%
in
the
con
cen
tra
tio
n
of
spr
ing
ni
tr
og
en
at
th
e
re
sp
ec
ti
ve
de
pt
hs
be
tw
ee
n
19
78
an
d
19
79
(F
ig
ur
e
3)
.
Li
ne
ar
re
gr
es
si
on
an
al
ys
is
in
di
ca
te
s
th
at
ni
tr
og
en
is
in
cr
ea
si
ng
at
th
e
ra
te
of
10
.1
ugN/L annually.
Sp
ec
if
ic
co
nd
uc
ta
nc
e
an
d
ch
lo
ri
de
,
bo
th
co
ns
er
va
ti
ve
pa
ra
me
te
rs
,
sh
ow
ed
le
ss
th
an
1%
ch
an
ge
ov
er
la
st
ye
ar
's
sp
ri
ng
le
ve
ls
.
Wh
ol
e
la
ke
to
ta
l
di
ss
ol
ve
d
so
li
ds
le
ve
ls
of
20
7
mg
/L
(e
st
im
at
ed
fr
om
sp
ec
if
ic
co
nd
uc
ta
nc
e)
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FIGURE 3 WHOLE LAKE INCREASE IN NOS/N02 NITROGEN
 still exceed the water quality objective of 200 mg/L. Zone 16 (Black Bay)
and, for the first time, Zone 9 (Niagara River) were in compliance with the
obje
ctiv
e at
172
and
199
mg/L
resp
ecti
vely
, d
ue t
o di
luti
on f
rom
the
rive
rs
entering the lake at these points.
Nearshore Water Quality
Nea
rsh
ore
stu
die
s
in
197
9 w
ere
lim
ite
d t
o p
rob
lem
are
a r
evi
ews
(se
e
Pro
ble
m A
rea
s
sec
tio
n)
and
stu
die
s
of
wat
er
qua
lit
y
bet
wee
n
the
Nia
gar
a
Riv
er
and Oshawa.
0n
the
bas
is
of
pho
sph
oru
s
con
cen
tra
tio
ns,
the
Can
adi
an
nea
rsh
ore
zon
e
be
tw
ee
n
th
e
Ni
ag
ar
a
Ri
ve
r
and
Os
ha
wa
ca
n
be
di
vi
de
d
in
fo
ur
zo
ne
s
as
de
pi
ct
ed
in
Fi
gu
re
4.
Zo
ne
1
has
hi
gh
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
be
ca
us
e
of
in
pu
ts
fr
om
th
e
Ni
ag
ar
a
Ri
ve
r
and
th
e
in
du
st
ri
al
iz
ed
dr
ai
na
ge
ba
si
n
of
Tw
el
ve
Mi
le
Cr
ee
k.
Zo
ne
2
ha
s
re
la
ti
ve
ly
lo
w
ph
os
ph
or
us
co
nc
en
tr
at
io
ns
be
ca
us
e
of
th
e
mo
de
ra
te
po
pu
la
ti
on
de
ns
it
y
and
dr
ai
na
ge
fr
om
pr
im
ar
il
y
ag
ri
cu
lt
ur
al
lan
d.
Zo
ne
3,
wh
ic
h
is
ad
ja
ce
nt
to
th
e
la
nd
ar
ea
su
pp
or
ti
ng
th
e
ma
jo
ri
ty
of
th
e
po
pu
la
ti
on
an
d
in
du
st
ry
al
on
g
th
e
Ca
na
di
an
ne
ar
sh
or
e
zo
ne
of
La
ke
On
ta
ri
o,
ha
d
hi
gh
ph
os
-
ph
or
us
co
nc
en
tr
at
io
ns
.
Zo
ne
4,
wi
th
re
la
ti
ve
ly
lo
w
po
pu
la
ti
on
de
ns
it
y,
is
ag
ai
n
an
ar
ea
of
lo
w
ph
os
ph
or
us
le
ve
ls
.
Hi
gh
ly
si
gn
if
ic
an
t
do
wn
wa
rd
tr
en
ds
of
ph
os
ph
or
us
ha
d
be
en
do
cu
me
nt
ed
in
al
l
fo
ur
zo
ne
s
ov
er
th
e
pe
ri
od
19
67
—1
97
9.
Th
e
ra
te
of
de
cr
ea
se
ha
s
va
ri
ed
fr
om
3.
1
ug
/L
/y
r
in
Zo
ne
3,
to
2.
3
ug
/L
/y
r
in
Zo
ne
4,
to
2.
0
ug
/L
/y
r
in
Zo
ne
1
an
d
1.
3
pg
/L
in
Zo
ne
2.
It
is
si
gn
if
ic
an
t
th
at
th
e
gr
ea
te
st
im
pr
ov
em
en
t
ha
s
be
en
re
co
rd
ed
al
on
g
a
hi
gh
ly
de
ve
lo
pe
d
se
ct
or
we
st
of
To
ro
nt
o,
wh
er
e
ph
os
-
ph
or
us
in
pu
ts
we
re
hi
gh
es
t
an
d
pr
op
or
ti
on
at
el
y
wh
er
e
th
e
gr
ea
te
st
de
gr
ee
of
ph
os
ph
or
us
re
du
ct
io
ns
ha
s
oc
cu
rr
ed
.
It
is
ap
pa
re
nt
th
at
th
es
e
de
cl
in
es
ca
n
be
di
vi
de
d
in
to
tw
o
ph
as
es
.
Th
e
fi
rs
t
is
re
pr
es
en
te
d
by
th
e
da
ta
se
ts
pr
io
r
to
th
e
im
pl
em
en
ta
ti
on
of
mu
ni
ci
pa
l
ph
os
ph
or
us
co
nt
ro
ls
‘d
ur
in
g
th
e
19
67
—1
97
3
pe
ri
od
.
Th
e
se
co
nd
is
re
pr
es
en
te
d
by
da
ta
co
ll
ec
te
d
be
tw
ee
n
19
73
an
d
19
79
,
wh
ic
h
re
fl
ec
t
wa
te
r
qu
al
it
y
co
nd
it
io
ns
af
te
r
ph
os
ph
or
us
co
nt
ro
l
pr
og
ra
ms
ha
ve
be
en
im
pl
em
en
te
d.
Al
th
ou
gh
th
e
se
co
nd
da
ta
se
t
ap
pe
ar
s
to
in
di
ca
te
a
le
ve
li
ng
of
f
ef
fe
ct
,
mo
re
da
ta
ar
e
re
qu
ir
ed
to
de
te
rm
in
e
wh
et
he
r
th
e
pr
es
en
t
co
nt
ro
l
pr
og
ra
ms
wi
ll
le
ad
to
fu
rt
he
r
im
pr
ov
e-
m
e
n
t
in
w
a
t
e
r
q
u
a
l
i
t
y
.
L
A
K
E
E
R
I
E
‘
L
A
K
E
S
T
.
C
L
A
I
R
CONTAMINANTS
As
no
te
d
in
th
e
La
ke
On
ta
ri
o
se
ct
io
n,
fi
sh
co
nt
am
in
an
t
da
ta
in
th
e
Lo
we
r
La
ke
s
us
in
g
ri
ve
r
mo
ut
h
su
rv
ey
s
ha
ve
in
di
ca
te
d
de
cl
in
es
in
co
nt
am
in
an
t
re
si
du
es
(T
ab
le
5)
.
Tw
o
of
th
e
ri
ve
r
mo
ut
h
ar
ea
s
(M
it
ch
el
l
Ba
y
an
d
Th
am
es
Ri
ve
r)
ha
ve
be
en
sa
mp
le
d
fo
r
on
ly
tw
o
ye
ar
s.
Al
th
ou
gh
it
is
no
t
po
ss
ib
le
to
de
te
rm
in
e
tr
en
ds
wi
th
th
is
li
mi
te
d
in
fo
rm
at
io
n,
it
is
no
te
d
th
at
le
ve
ls
of
PC
Bs
,
DD
T
an
d
mi
re
x
ha
d
de
cl
in
ed
be
tw
ee
n
19
78
an
d
19
79
.
At
Po
in
t
Pe
le
e,
sa
mp
le
s
ha
ve
be
en
co
ll
ec
te
d
ov
er
a
fo
ur
-y
ea
r
pe
ri
od
,
an
d
th
e
de
cl
in
es
ar
e
q
ui
t
e
si
gn
if
ic
an
t,
s
up
p
o
r
t
i
n
g
o
b
s
e
r
va
t
i
o
n
s
of
de
cl
in
in
g
c
o
n
t
a
m
i
n
a
n
t
s
in
d
i
f
f
e
r
e
n
t
tr
op
hi
c
le
ve
ls
(f
is
h
an
d
bi
rd
s)
in
th
e
G
r
e
a
t
La
ke
s
ec
os
ys
te
m.
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 With the exception of mercury levels, contaminant residues in rainbow
smelt from open lake collections exhibited an upward trend during the period
1977—1979 (Table 6). This observed increasemay be partially explained by a
significant increase in the mean size and lipid content of the samples from
each of the basins. Only the western basin consistently provided sufficient
numbers of top predator samples to enable a realistic evaluation of contam—
inan
t tr
ends
to b
e ma
de.
PCB
valu
es f
or t
he t
op p
reda
tor
spec
ies
(coh
o sa
lmon
and walleye) demonstrated an increase over the survey period. Mirex was not
detected in either forage species or top predators from Lake Erie.
Resi
dues
of c
onta
mina
nts
in h
erri
ng g
ull
eggs
coll
ecte
d fr
om L
ake
Erfe
con
tin
ued
to
dec
lin
e.
Fig
hti
ng
Isl
and
in
the
Det
roi
t R
ive
r c
ont
inu
es
to
be
the
mos
t c
ont
ami
nat
ed
gull
col
ony
in
the
Gre
at
Lak
es
Bas
in
for
org
ano
chl
ori
ne
res
idu
es.
It
is
rec
ogn
ize
d,
how
eve
r,
tha
t t
hes
e o
rga
noc
hlo
rin
e r
esi
due
s m
igh
t
not
be
dir
ect
ly
ass
oci
ate
d w
ith
Fig
hti
ng
Isl
and
per
_§g
as
the
gul
ls
uti
liz
ed
a
wid
e f
eed
ing
ran
ge
thr
oug
hou
t t
he
Det
roi
t R
ive
r a
rea.
The
ref
ore
, t
he
actu
al
sou
rce
of
the
se
org
ano
chl
ori
nes
has
not
yet
bee
n d
ete
rmi
ned
.
Man
y o
f t
hes
e
res
idu
es,
suc
h
as
chl
oro
ben
zen
es,
sty
ren
es,
eth
yle
nes
,
dio
xin
s,
fur
ans
and
PAH
fou
nd
in
gul
l's
egg
s a
re
fre
que
ntl
y a
irb
orn
e i
n o
rig
in.
Bec
aus
e o
f t
he
dif
fus
e
nat
ure
of
atm
osp
her
ic
inp
ut,
it
is
dif
fic
ult
to
pin
poi
nt
the
nat
ura
l
sou
rce
s.
The
ful
l
eco
log
ica
l
imp
act
of
thi
s
typ
e
of
con
tam
ina
nt
inp
ut
rem
ain
s
to
be
determined for the Great Lakes Basin.
Dec
lin
ing
log
ari
thm
ic
tre
nds
are
evi
den
t
for
all
maj
or
org
ano
chl
ori
ne
res
idu
es
in
gul
l
egg
s
exc
ept
die
ldr
in,
whi
ch
sho
wed
an
ext
rem
ely
lon
g
hal
f-
li
fe
or
no
si
gn
if
ic
an
t
tr
en
ds
.
Ha
lf
-l
iv
es
of
mo
st
me
as
ur
ed
re
si
du
es
are
co
mp
ar
at
iv
el
y
hi
gh
fo
r
La
ke
Er
ie
(T
ab
le
7).
Th
is
mi
gh
t
in
di
ca
te
a
co
nt
in
uo
us
in
pu
t
of
re
si
du
es
to
th
e
fo
od
ch
ai
n.
Or
ga
ni
c
co
nt
am
in
an
t
an
al
ys
is
of
se
di
me
nt
s
fr
om
th
e
we
st
er
n
ba
si
n
of
La
ke
Er
ie
du
ri
ng
19
79
in
di
ca
te
d
th
at
th
e
De
tr
oi
t
Ri
ve
r
was
a m
aj
or
so
ur
ce
of
PC
B
co
nt
am
in
at
ed
se
di
me
nt
s
(F
ig
ur
e
5)
.
Mi
re
x
wa
s
no
t
de
te
ct
ed
in
Ma
y
19
79
bu
t
wa
s
de
te
ct
ed
in
Au
gu
st
of
th
at
ye
ar
,
su
gg
es
ti
ng
a
so
ur
ce
of
co
nt
am
in
at
io
n
du
ri
ng
th
e
in
te
rv
en
in
g
pe
ri
od
.
Th
e
di
ff
er
en
ce
in
sp
at
ia
l
di
st
ri
bu
ti
on
an
d
va
ri
at
io
n
be
tw
ee
n
th
e
tw
o
19
79
su
rv
ey
s
fo
r
or
ga
ni
c
ma
te
ri
al
s
su
ch
as
PC
Bs
,
DD
T
an
d
mi
re
x
an
d
in
du
st
ri
al
me
ta
ls
su
ch
as
ch
ro
mi
um
,
zi
nc
an
d
le
ad
su
gg
es
ts
th
at
si
gn
if
-
ic
an
t
ac
ti
ve
se
di
me
nt
tr
an
sp
or
ta
ti
on
oc
cu
rs
in
ve
ry
sh
or
t
pe
ri
od
s
of
ti
me
(Table 8).
EUTROPHICATION
Du
ri
ng
th
e
se
co
nd
ye
ar
of
th
e
in
te
ns
iv
e
su
rv
ei
ll
an
ce
on
La
ke
Er
ie
,
si
x
of
th
e
ni
ne
sc
he
du
le
d
cr
ui
se
s
we
re
su
bs
ta
nt
ia
ll
y
co
mp
le
te
d.
Th
e
de
ta
il
ed
re
po
rt
on
th
e
in
te
ns
iv
e
op
en
la
ke
an
d
ne
ar
sh
or
e
pr
og
ra
ms
is
be
in
g
co
mp
il
ed
by
th
e
Su
rv
ei
ll
an
ce
Wo
rk
Gr
ou
p
an
d
in
fo
rm
at
io
n
wi
ll
be
av
ai
la
bl
e
by
mi
d-
19
81
.
On
e
of
th
e
in
it
ia
l
ma
jo
r
sy
mp
to
ms
of
eu
tr
op
hi
ca
ti
on
in
La
ke
Er
ie
wa
s
a
ch
an
ge
in
th
e
zo
ob
en
th
os
.
St
ud
ie
s
co
mp
le
te
d
in
th
e
we
st
er
n
ba
si
n
of
La
ke
Er
ie
in
19
79
we
re
co
mp
ar
ed
to
si
mi
la
r
st
ud
ie
s
co
nd
uc
te
d
in
19
67
.
Th
e
co
mp
os
it
io
n
of
be
nt
hi
c
co
mm
un
it
ie
s
ha
s
in
di
ca
te
d
no
ta
bl
e
im
pr
ov
em
en
ts
si
nc
e
th
e
ea
rl
ie
r
su
rv
ey
.
Ch
ir
on
om
id
la
rv
ae
ac
co
un
te
d
fo
r
a
la
rg
er
pe
rc
en
ta
ge
of
th
e
to
ta
l
or
ga
ni
sm
s
co
ll
ec
te
d
du
ri
ng
19
79
th
an
du
ri
ng
19
67
.
Th
e
pr
es
en
ce
of
th
e
bu
rr
ow
in
g
ma
yf
ly
(H
ex
ag
en
ia
li
mb
at
a)
ne
ar
th
e
mo
ut
h
of
th
e
De
tr
oi
t
Ri
ve
r_
su
gg
es
ts
a
tr
en
d
to
wa
rd
s
a
si
gn
if
ic
an
t
im
pr
ov
em
en
t
in
th
e
be
nt
hi
c
co
mm
un
it
y.
ll
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FIGUR
E 5 P
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REX, T
OTAL
DDT
IN S
EDIME
NTS O
F WES
TERN
LAKE
ERIE,
1979
  
Pho
sph
oru
s
con
tro
l
pro
gra
ms
at
Det
roi
t
hav
e
dec
rea
sed
pho
sph
oru
s
loa
ds
to
La
ke
Er
ie
at
th
e
ra
te
of
2.
5x
10
a
to
nn
es
pe
r
ye
ar
ov
er
th
e
pe
ri
od
19
68
to
19
79
(se
e
Pr
ob
le
m
Ar
ea
s
se
qt
io
n)
.
Ph
os
ph
or
us
co
nc
en
tr
at
io
ns
in
th
e
we
st
er
n
ba
si
n
be
tw
ee
n
Co
lc
he
st
er
Be
ac
h
and
Po
in
t
Pe
le
e
ha
ve
de
cl
in
ed
fr
om
46
ug
/L
to
un
de
r
30
ug
,/
L
be
tw
ee
n
19
67
an
d
19
77
.
Si
mi
la
rl
y,
th
e
Ki
ng
sv
il
le
Wa
te
r
In
ta
ke
ha
s
re
po
rt
ed
ph
os
ph
or
us
le
ve
ls
to
ha
ve
de
cl
in
ed
fr
om
74
ug
/L
in
19
76
to
32
u
g
/
L
i
n
1
9
7
8
.
LAKE HURON
CONTAMINANTS
Ta
bl
e
9
il
lu
st
ra
te
s
de
cl
in
in
g
tr
en
ds
in
al
l
ma
jo
r
or
ga
no
ch
lo
ri
ne
s
de
te
ct
ed
in
eg
gs
fr
om
th
e
tw
o
gu
ll
co
lo
ni
es
mo
ni
to
re
d
in
La
ke
Hu
ro
n.
Ra
pi
d
ra
te
s
of
de
cl
in
e
ar
e
ev
id
en
t
fo
r
DD
E,
DD
T,
HC
B
an
d
mi
re
x.
PC
Bs
an
d
di
el
dr
in
ar
e
de
cl
in
in
g
mo
re
sl
ow
ly
.
Re
pr
od
uc
ti
ve
su
cc
es
s
of
bo
th
co
lo
ni
es
in
La
ke
Hu
ro
n
was normal in 1979.
EUTROPHICATION
Se
ve
nt
y-
th
re
e
si
te
s
we
re
ex
am
in
ed
fo
r
Cl
ad
op
ho
ra
gr
ow
th
al
on
g
th
e
sh
or
e
of
La
ke
Hu
ro
n.
Gr
ow
th
wa
s
sp
or
ad
ic
an
d
of
te
n
re
la
te
d
to
sp
ec
if
ic
lo
ca
l
po
in
t
so
ur
ce
s
of
al
ga
l
nu
tr
ie
nt
s.
Gr
ow
th
s
we
re
le
ss
se
ve
re
in
th
e
re
gi
on
of
ig
ne
ou
s
ro
ck
fo
rm
at
io
ns
be
tw
ee
n
Pa
rr
y
So
un
d
an
d
Sa
ul
t
St
e.
Ma
ri
e.
Th
e
mo
st
se
ri
ou
s
nu
is
an
ce
gr
ow
th
s
we
re
ob
se
rv
ed
in
Go
de
ri
ch
,
St
.
Ig
na
ce
an
d
Ha
rb
or
Be
ac
h.
St
ud
ie
s
in
th
e
ar
ea
of
th
e
Ma
ry
Wa
rd
Sh
oa
ls
in
di
ca
te
th
is
ar
ea
mi
gh
t
b
e
c
o
m
e
s
e
ve
r
e
l
y
im
pa
ct
ed
by
Cl
ad
op
ho
ra
.
It
wa
s
f
o
un
d
th
at
th
e
al
ga
e
ca
n
s
ur
vi
ve
at
th
e
8
pg
/L
am
bi
en
t
ph
os
ph
or
us
le
ve
l
in
th
is
ar
ea
an
d
op
ti
ma
l
gr
ow
th
ca
n
oc
cu
r
at
on
ly
a
fe
w
mi
cr
og
ra
ms
ab
ov
e
th
is
co
nc
en
tr
at
io
n.
LAKE SUPERIOR
CONTAMINANTS
Tr
en
ds
an
d
re
si
du
e
le
ve
ls
of
PC
B
an
d
di
el
dr
in
in
gu
ll
eg
gs
co
ll
ec
te
d
fr
om
m
o
n
i
t
o
r
e
d
co
lo
ni
es
in
La
ke
Su
pe
ri
or
ha
ve
in
di
ca
te
d
li
tt
le
c
h
a
n
g
e
si
nc
e
19
74
(T
ab
le
10
).
Le
ve
ls
of
p
e
r
s
i
s
t
e
n
t
o
r
g
a
n
o
c
h
l
o
r
i
n
e
s
su
ch
as
DD
E
ar
e
de
cl
in
in
g
at
ra
te
s
si
mi
la
r
to
th
os
e
ob
se
rv
ed
in
La
ke
O
n
t
a
r
i
o
co
lo
ni
es
.
Th
e
c
o
n
t
r
a
s
t
in
th
e
a
p
p
a
r
e
n
t
e
c
o
s
y
s
t
e
m
b
e
h
a
v
i
o
u
r
of
t
h
e
c
h
e
m
i
c
a
l
l
y
s
i
m
i
l
a
r
r
e
s
i
d
u
e
s
,
D
D
E
an
d
PC
B,
m
i
g
h
t
r
e
f
l
e
c
t
t
h
e
c
o
n
t
i
n
u
i
n
g
i
n
p
u
t
o
f
P
C
B
i
n
t
o
L
a
k
e
S
u
p
e
r
i
o
r
f
r
o
m
t
h
e
a
t
m
o
-
s
p
h
e
r
e
.
F
i
g
u
r
e
6
i
l
l
u
s
t
r
a
t
e
s
l
i
t
t
l
e
c
h
a
n
g
e
in
P
C
B
l
e
v
e
l
s
in
g
ul
l
e
g
g
s
of
t
h
e
L
a
k
e
S
u
p
e
r
i
o
r
a
r
e
a
.
R
e
p
r
o
d
u
c
t
i
v
e
s
u
c
c
e
s
s
o
f
g
u
l
l
s
a
t
A
g
a
w
a
R
o
c
k
w
a
s
b
e
l
o
w
n
o
r
m
a
l
,
a
l
t
h
o
u
g
h
t
h
e
c
o
l
o
n
y
a
t
G
r
a
n
i
t
e
R
o
c
k
i
l
l
u
s
t
r
a
t
e
d
a
n
o
r
m
a
l
r
e
p
r
o
d
u
c
t
i
v
e
SUCCESS.
EUTROPHICATION
T
h
e
r
e
w
e
r
e
n
o
i
n
t
e
n
s
i
v
e
s
u
r
v
e
i
l
l
a
n
c
e
e
f
f
o
r
t
s
o
n
L
a
k
e
S
u
p
e
r
i
o
r
i
n
1
9
7
9
.
A
n
u
p
d
a
t
e
o
f
t
h
e
e
u
t
r
o
p
h
i
c
a
t
i
o
n
p
r
o
b
l
e
m
i
n
T
h
u
n
d
e
r
B
a
y
i
s
p
r
e
s
e
n
t
e
d
i
n
t
h
e
P
r
o
b
l
e
m
A
r
e
a
s
s
e
c
t
i
o
n
o
f
t
h
i
s
r
e
p
o
r
t
.
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 LAKE MICHIGAN
CONTAMINANTS
Sur
vei
lla
nce
of
res
idu
e l
eve
ls
in
gul
l e
ggs
not
ed
hig
h l
eve
ls
of
PCB
and
DDE
(Ta
ble
11)
.
Res
idu
e
lev
els
of
the
Sis
ter
Isl
and
in
Gre
en
Bay
hav
e
dec
lin
ed
sin
ce
197
8.
Lev
els
of
die
ldr
in
con
tin
ued
to
be
the
hig
hes
t o
f a
ll
the
Gre
at
Lak
es
col
oni
es.
Rep
rod
uct
ive
suc
ces
s
of
her
rin
g g
ull
s m
oni
tor
ed
at
both colonies was normal.
EUTROPHICATION
In
th
e
19
78
Wa
te
r
Qu
al
it
y
Bo
ar
d
Re
po
rt
,
de
cl
in
es
of
ph
os
ph
or
us
le
ve
ls
we
re
re
po
rt
ed
be
tw
ee
n
th
e
ye
ar
s
19
76
and
197
7.
To
ta
l
ph
os
ph
or
us
le
ve
ls
in
th
e
op
en
la
ke
dr
op
pe
d
fr
om
ar
ou
nd
8.
5
ug
/L
to
5
ug
/L
.
In
fo
rm
at
io
n
fr
om
th
e
Ch
ic
ag
o
Wa
te
r
In
ta
ke
in
di
ca
te
d
th
at
th
is
de
cl
in
e
ha
s
co
nt
in
ue
d
in
19
79
.
A
co
mp
le
te
re
po
rt
on
th
e
tw
o-
ye
ar
op
en
la
ke
in
te
ns
iv
e
st
ud
y
on
La
ke
Mi
ch
ig
an
wi
ll
be
pu
bl
is
he
d
by
th
e
Un
it
ed
St
at
es
EP
A
in
19
80
.
PROBLEM AREAS
Th
e
te
rm
"p
ro
bl
em
ar
ea
s"
wa
s
in
it
ia
ll
y
us
ed
by
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
in
19
75
to
in
di
ca
te
lo
ca
li
ti
es
in
th
e
Gr
ea
t
La
ke
s
wh
er
e
fi
el
d
me
as
ur
em
en
ts
sh
ow
de
gr
ad
ed
wa
te
r
qu
al
it
y.
Th
e
ba
si
s
fo
r
th
is
de
te
rm
in
at
io
n
is
th
e
ge
ne
ra
l
an
d
sp
ec
if
ic
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
in
th
e
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t
or
ju
ri
sd
ic
ti
on
al
st
an
da
rd
s
an
d/
or
cr
it
er
ia
.
UPDATE 1979—1980
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
co
gn
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fo
ur
ca
te
go
ri
es
of
pr
ob
le
m
ar
ea
s.
1.
An
ar
ea
wh
er
e
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
no
t
be
en
ac
hi
ev
ed
be
ca
us
e
re
me
di
al
pr
og
ra
ms
ar
e
no
t
ye
t
co
mp
le
te
d.
2.
An
ar
ea
wh
er
e
re
me
di
al
pr
og
ra
ms
ha
ve
be
en
co
mp
le
te
d,
bu
t
a
de
la
y
is
ex
pe
ct
ed
be
fo
re
co
nd
it
io
ns
in
th
e
la
ke
sh
ow
im
pr
ov
em
en
t.
3.
An
ar
ea
wh
er
e
fu
rt
he
r
re
me
di
al
pr
og
ra
ms
ma
y
be
re
qu
ir
ed
.
4.
An
ar
ea
wh
er
e
ob
je
ct
iv
es
ar
e
no
t
li
ke
ly
to
be
ac
hi
ev
ed
wi
th
pr
es
en
t
p
o
l
i
c
y
a
n
d
t
e
c
h
n
o
l
o
g
y
.
Th
e
lo
ca
ti
on
s
of
th
es
e
p
r
o
b
l
e
m
ar
ea
s
ar
e
i
l
l
us
t
r
a
t
e
d
in
Fi
g
ur
e
7.
Co
mp
li
-
an
ce
of
th
e
d
i
s
c
h
a
r
g
e
r
s
wi
th
th
e
do
me
st
ic
e
n
f
o
r
c
e
m
e
n
t
p
r
o
g
r
a
m
is
s
um
m
ar
i
ze
d
in
T
a
b
l
e
12
.
Th
is
ta
bl
e
al
so
as
se
ss
es
th
e
j
ur
i
s
d
i
c
t
i
o
n
wh
e
t
h
e
r
c
o
m
p
l
e
t
i
o
n
of
t
h
e
s
e
r
e
m
e
d
i
a
l
p
r
o
g
r
a
m
s
wi
ll
r
e
s
u
l
t
in
c
o
m
p
l
i
a
n
c
e
w
i
t
h
A
g
r
e
e
m
e
n
t
o
b
j
e
c
t
i
v
e
s
.
A
r
e
v
i
e
w
of
p
r
o
b
l
e
m
a
r
e
a
s
t
a
t
us
is
p
r
e
s
e
n
t
e
d
b
e
l
o
w
on
a
l
a
k
e
b
y
l
a
k
e
b
a
s
i
s
.
LAKE ONTARIO
In
1
9
7
8
e
l
e
v
e
n
p
r
o
b
l
e
m
a
r
e
a
s
w
e
r
e
i
d
e
n
t
i
f
i
e
d
in
L
a
k
e
O
n
t
a
r
i
o
.
N
o
n
e
w
p
r
o
b
l
e
m
a
r
e
a
s
w
e
r
e
r
e
p
o
r
t
e
d
f
o
r
1
9
7
9
.
It
s
h
o
u
l
d
b
e
n
o
t
e
d
,
h
o
w
e
v
e
r
,
t
h
a
t
s
o
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of these areas were surveyed in 1979 and a brief update is presented here in
order to determine responses of these areas to ongoing remedial programs
(Table 12).
1. Ba of uinte
In the Bay of Quinte and the area of Adolphus Reach, dissolved oxygen
levels have beenfound to be below the Agreement objective of 6 mg/L. This is
a long term problem associated with localized inputs and the lack of circula-
tion within the area of Amherst Island and Prince Edward Point. These
conditions have resulted in the eutrophication problem in this sector of Lake
Ontario.
Epilimnion dissolved oxygen concentrations in the Adolphus Reach area in
the late summer of 1979 were well above the 6 mg/L oxygen objective. Hypo-
limnetic oxygen levels, however, were generally above 4 mg/L and fell slightly
below 3 mg/L only in the deepest portions of the Bay. It is believed that
oxygen concentrations in Adolphus Reach will not decrease from present levels
and may even improve as a result of the phosphorus removal program initiated
in the Bay of Quinte and surrounding area.
In the Bay of Quinte, both phosphorus levels (Figure 8) and algal biomass
(Figure 9) have decreased significantly as a result of phosphorus controls
instituted at all major sewage treatment plants by 1978. In many ways, the
most significant finding is contained in the record of the Belleville water
trea
tmen
t pl
ant.
Post
phos
phor
us c
ontr
ol d
ensi
ties
of a
lgae
were
betw
een
50
and
60%
lowe
r th
an t
hose
coll
ecte
d pr
ior
to 1
978.
Most
impo
rtan
t,
ther
e we
re
clea
r be
nefi
ts t
o th
e op
erat
ion
of t
he w
ater
trea
tmen
t pl
ant.
The
Bell
evil
le
wat
er
tre
atm
ent
pla
nt
dat
a s
how
ed
muc
h l
owe
r t
urb
idi
ty,
and
mic
ro
str
ain
ers
in
the treatment plant were in use only for a few weeks during 1978 and 1979.
Prior to the 1978 phosphorus control, micro strainers were necessary for four
to five months of the year.
2. Niagara River
There is high concern for potential water quality impacts in the Niagara
River because of numerous abandoned waste disposal sites and proposed new
discharges to the river. This summary is based on a report by the Canada/-
Onta
rio
Revi
ew B
oard
whic
h pr
esen
ts d
ata
on w
ater
, s
uspe
nded
sedi
ment
s,
bott
om
sed
ime
nt
and
bio
ta
col
lec
ted
bet
wee
n
197
5
and
197
9.
Ann
ual
ave
rag
e w
ate
r q
ual
ity
con
dit
ion
s i
n t
he
Nia
gar
a R
ive
r g
ene
ral
ly
met
the
obj
ect
ive
s o
f t
he
197
8 A
gre
eme
nt.
Les
s t
han
10%
of
the
sam
ple
s a
nal
yze
d
ex
ce
ed
th
es
e
sp
ec
if
ic
ob
je
ct
iv
es
.
Da
ta
are
su
mm
ar
iz
ed
in
Ta
bl
e
13.
Be
tw
ee
n
19
75
an
d
19
79
th
er
e
has
be
en
an
in
cr
ea
se
in
tot
al
ir
on
le
ve
ls
,
but
co
nc
en
tr
at
io
ns
of
ot
he
r
me
as
ur
ed
me
ta
ls
ha
ve
re
ma
in
ed
co
ns
ta
nt
.
Me
an
ann
ual
co
nc
en
tr
at
io
ns
of
co
pp
er
in
19
79
we
re
8
ug
/L
in
th
e
Lo
we
r
Ni
ag
ar
a,
ex
ce
ed
in
g
th
e
Ag
re
em
en
t
ob
je
ct
iv
e
of
5
ug
/L
.
Si
mi
la
rl
y,
me
an
ann
ual
co
nc
en
tr
at
io
ns
of
ir
on
at
th
e
sa
me
si
te
we
re
37
5
ug
/L
an
d
ex
ce
ed
ed
th
e
Ag
re
em
en
t
ob
je
ct
iv
e
of
300 ug/L.
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 In the Upper Niagara River, thewater quality objectives were exceeded
occa51onally during 1975 for mercury, cyanide and phenols and for cadmium,
copper and iron in both 1975 and 1979. The objectives for zinc, dieldrin,
53%;, total DDT, heptachlor epoxide and endrin were exceeded infrequently in
Based on the mean 1979 concentrations, suspended sediment associated PCBs,
DDT and mirex loads to Lake Ontario were estimated to be 533, 37 and 11 kg/yr,
respectively. Levels of PCBs and pesticides in suspended sediments adjacent
to and upstream of Grand Island were equal to or less than one-half of the
levels downstream of the Island, suggesting that inputs of these contaminants
to the river are continuing. Analysis of 1979 water and suspended sediments
samples indicate that the Buffalo River and the Tonawanda Channel are sources
of such contaminants as PCBs, dieldrin, DDT, arsenic, cadmium, chromium,
copper, lead, nickel and zinc. In addition, the Buffalo River appeared to be
a so
urce
of a
and
v-ch
lord
ane,
lind
ane,
and
a-BH
C; t
he T
onaw
anda
Chan
nel,
a
source of HCB, endrin, heptachlor epoxide and mercury.
3. Toronto Harbour and Waterfront
 
Recreational waters of Toronto Harbour as represented by Mid Harbour and
Olym
pic
Isla
nd b
each
stat
ion
have
exhi
bite
d a
decr
easi
ng t
rend
in b
acte
rial
leve
ls
over
the
last
two
year
s.
In t
he s
umme
r of
1979
tota
l co
lifo
rm m
ean
rec
ord
ed
in
the
mid
dle
of
the
Har
bou
r w
as
678
org
ani
sms
/10
0 m
L,
whi
le
the
fec
al
col
ifo
rm
mea
n w
as
9 o
rga
nis
ms/
100
mL.
Pre
vio
usl
y,
one
of
the
mos
t
aff
ect
ed
bea
che
s,
tha
t o
n
Oly
mpi
c I
sla
nd,
exh
ibi
ted
a s
umm
er
tota
l c
oli
for
m
mea
n o
f o
nly
128
org
ani
sms
/10
0 m
L a
nd
a fe
cal
col
ifo
rm
mea
n o
f 5
Aor
gan
ism
s/—
100
mL.
It
is
bel
iev
ed
tha
t
the
obs
erv
ed
red
uct
ion
s
are
att
rib
uta
ble
,
at
lea
st
in
par
t,
to
rem
edi
al
wor
ks
con
duc
ted
by
the
Cit
y o
f T
oro
nto
inv
olv
ing
sew
er
sep
ara
tio
n a
nd
ins
tal
lat
ion
of
a n
ew
mid
-to
wn
int
erc
ept
er.
4. Mississauga-Clarkson Area
Gul
f O
il
has
red
uce
d i
ts
mai
n s
tre
am
phe
nol
ic
loa
d f
rom
27.
9 k
g/d
in
197
7
to
6.6
kg/
d i
n 1
979
.
The
re
hav
e
bee
n pr
obl
ems
,
how
eve
r,
wit
h e
xis
tin
g p
hen
ol
tre
atm
ent
fac
ili
tie
s.
Fur
the
r
red
uct
ion
s
are
exp
ect
ed
upo
n
com
ple
tio
n
of
an
aer
ate
d
lag
oon
sys
tem
to
tre
at
low
str
eng
th,
hig
h v
olu
me
was
te
str
eam
s.
Hig
h
str
eng
th,
low
vol
ume
phe
nol
ic
was
tes
hav
e
bee
n
div
ert
ed
to
a s
eco
nda
ry
mun
i-
cipal sewage treatment plant.
LAKE ERIE
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.
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1. Detroit River
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the Water Year 1979, a full set of ranges was sampled on four cruises, and the
head ranges were sampled on five cruises. A discussion of data collected is
presented below.
. Phenolic compound concentrations exceeded the Agreement water quality
objective in over 41% of the samples, and averaged 1.2 ug/L.
Concentrations of total dissolved solids exceeded the Agreement objective
in s
ligh
tly
over
1% o
f th
e sa
mple
s.
Iron
leve
ls e
xcee
ded
the
Agre
emen
t wa
ter
qual
ity
obje
ctiv
e in
over
42%o
f th
e sa
mple
s co
llec
ted.
Othe
r he
avy
meta
ls
were
moni
tore
d on
ly a
t th
e he
ad a
nd m
outh
rang
es,
wher
e on
ly 8
viol
atio
ns w
ere
det
erm
ine
d i
n 1
10
sam
ple
s f
or
eac
h m
eta
l d
uri
ng
1979
.
It
is
not
ed
tha
t t
her
e
was
com
pli
anc
e w
ith
wat
er
qua
lit
y o
bje
cti
ves
for
dis
sol
ved
oxy
gen
, p
H,
ammonia, nitrogen, lead, selenium or arsenic during 1979.
Tab
le
14
sum
mar
ize
s t
he
wat
er
qua
lit
y o
f t
he
Det
roi
t R
ive
r f
rom
196
7 t
o
1979
.
Mos
t n
ota
ble
is
the
dec
lin
e o
f t
otal
and
sol
ubl
e p
hos
pho
rus
con
cen
—
trations and ammonia.
Loa
din
gs
to
Lak
e E
rie
fro
m t
he
Det
roi
t R
ive
r o
ver
the
per
iod
of
rec
ord
(19
68—
197
9)
are
sum
mar
ize
d
in
Tab
le
15.
Tot
al
pho
sph
oru
s
loa
din
gs
had
de
cl
in
ed
fr
om
ov
er
90
,0
00
kg
/d
in
19
68
to
ap
pr
ox
im
at
el
y
14
,0
00
kg
/d
in
197
9.
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ra
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g
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r
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re
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re
la
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ly
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ta
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.
2. Wheatley Harbour
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d
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v
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b
e
e
n
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c
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c
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LAKE HURON
In
19
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ei
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t
p
r
o
b
l
e
m
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s
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ed
in
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ke
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n.
No
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w
p
r
o
b
l
e
m
a
r
e
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i
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i
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i
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d
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a
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l
e
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p
r
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 the 1979 loading estimate is similar to that of 1978. However, Figure 12 also
indicates that there has been a decrease in flow in the Saginaw River over the
the 1974-1979 time period. The question arises whether the decrease in
loadings is attributable to smaller discharges alone.
To address this question, daily loading estimates were regressed with
associated flow data, numbered sequentially from January 1, 1974. Data for
days with flow greater than 15,000 cfs were omitted from the analysis so that
these extreme data points would not unduly affect the results.
The following empirical equation was obtained for the period 1974—1979:
LOAD = 1100 + 0.0001192 * FLOW — 0.525 * TIME
(kg/d) (kg/d) (ma/d) (days)
The coefficients for both flow and time are significantly different from zero
when tested individually at a = 0.001.
The significant coefficient for time, —0.525, may be interpreted as
indicating that the load of total phosphorus has been decreasing at a rate of
0.525 kg/d independent of any change in loading rate attributable to decreasing
flows. This finding strongly indicates that the phosphorus reduction efforts
undertaken by municipalities on the Saginaw River since 1975 are showing
results.
Over the period 1974-1979 extensive measurements have been made in Saginaw
Bay of chlorophyll a, a parameter indicative of eutrophication. In analyzing
these data, each year's sampling was divided into two seasons. The spring
season of April through June corresponds to the diatom bloom in the Bay while
the late summer—early fall season of August through October corresponds to the
blue-green algae growth period. The blue-green algae are the major cause of
taste and odour problems in the water supply systems of the Bay.
For each sampling station, the median of the season's chlorophyll 3
measurements was used in the analysis. The median was selected as giving the
best indication of what was occurring on a typical day. There were 14
stations included in the spring season analysis and 13 stations in the late
summer-early fall season analysis.
The data were analyzed separately for each season using a two-way class—
ification: sampling stations and years. With the variation attributable to
differences among stations thus accounted for, there was a negative linear
effect for each of the seasons over time, a < 0.001. These decreasing
trends in median chlorophyll 3 indicate that the Bay is responding to the
declining phosphorus loadings. Over the six-year period the average
difference in medians for the 14 spring season stations was about 6 ug/L
chlorophyll a, while the corresponding average difference in medians for the
13 late summer-early fall stations was about 11 ug/L chlorophyll a. In
addition, water treatment plant operators have noted a decrease in the
frequency of complaints about taste and odour in the water supply.
24
.Figure
13
shows
the
division
of
Saginaw
Bay
into
five
segments
as
well
as
illustrative
median
chlorophyll
a
concentrations
for
a station
from
each
segment.
ApprOXimately 40% of the chlorophyll a decrease is related to the
vernal
period
and
55% of
the
decrease
related
to
autumn
plankton
growths.
I
During the 1980 field season an extensive sampling program was conducted
in Saginaw Bay to document changes in phosphorus concentrations and phyto-
plankton and zooplankton species and abundance.
In addition, the water
treatment plant operators at the Saginaw-Midland Water Supply System are
testing their raw water for odour, which has been a serious problem in the
past. Their studies will be covered in next year's report.
LAKE SUPERIOR
In Lake Superior, there were eight recognized problem areas in 1978 (Table
12). In 1979 two newproblem areas were reported by the Michigan Department
of Natural Resources. One was at Marquette (Shira's Public Bathing Beach),
where 16 out of 18 samples exceeded 200 counts of fecal coliform per 100 mL.
The beach was closed to swimming during the entire season due to sewage
contamination from a storm drain. Remedial programs had been initiated in
this area.
A second problem area identified by the State of Michigan was at Munising
(Munising Municipal Beach), where again fecal coliform levels were found to be
about 200 counts per 100 mL. As was thecase with Marquette, the beach was
closed to swimming during the entire season as a result of sewage contamina-
tion from combined sewer overflows.
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NO.
OF
TOTAL
APPROX.
%
SAMPLING
SITE
YEAR
SAMPLES
LENGTH
%
FAT
CONCENTRATION
DECLINE
(N*)
(mm)
PCB
ZDDT
PCB
ZDDT
Mitche11
Bay
1978
8
54
1.8
94
21
Lake
St.
CTair
1979
7
55
1.0
ND
TR
Thames
River
1977
8
59
1.5
67
13
Lake
St.
CTaTr
1979
4
70
2.4
23
9
66
31
Point
Pe1ee
1975
5
63
1.8
844
92
Lake
Erie
1977
8
58
1.6
467
133
1978
8
55
1.7
528
47
1979
7
51
3.4
337
18
60
80
Thunder
Bay
1978
8
51
3.0
157
33
Lake
Erie
1979
5
55
1.9
31
9
80
73
TR
-
Trace
ND
-
Non
DetectabTe
*
-
Each
samp1e
is
a
composite
of
10
fish
32
 
 TAB
LE
6
LA
KE
ER
IE
WH
OL
E
LA
KE
FI
SH
CO
NT
AM
IN
AN
TS
-
19
77
—7
9
(%
CH
AN
GE
)
N0
.
OF
TO
TA
L
SI
TE
SP
EC
IE
S
YE
AR
S
SA
MP
LE
S
LE
NG
TH
%
LI
PI
D
PC
B
ZD
DT
Hg
Cl
“
Ea
st
er
n
Sm
eI
t
19
77
-7
9
18
vs
11
*
8.
37
-1
7.
77
2.
5
—
5.
7
0.
09
—0
.4
8
0.
04
-0
.1
3
0.
04
-0
.0
5
Ba
si
n
(+
11
2.
71
%)
(+
12
7.
20
%)
(+
43
3.
33
%)
(+
22
5.
00
%)
(+
25
.0
0%
)
Ce
nt
ra
T
Sm
eI
t
19
77
—7
9
53
vs
12
*
12
.3
4-
16
.8
2
2.
6
-
4.
3
0.
20
-0
.3
1
0.
06
-0
.0
8
0.
04
-0
.0
4
Ba
si
n
(+
36
.3
0%
)
(+
63
.6
4%
)
(+
55
.0
0%
)
(+
33
.3
3%
)
(+
0.
00
%)
3
3
We
st
er
n
Sm
eI
t
19
77
-7
9
14
vs
12
*
8.
74
-1
6.
62
3.
4
-
4.
0
0.
22
—0
.3
6
0.
06
-0
.0
9
0.
0
Ba
si
n
(+
90
.1
6%
)
(+
19
.0
5%
)
(+
63
.6
4%
)
(+
50
.0
0%
)
(
2
Co
ho
19
77
-7
9
24
vs
10
51
.3
8—
50
.7
5
8.
23
-
6.
26
0.
91
-0
.9
7
0.
55
—0
.2
2
0.
Sa
Im
on
(+
1.
23
%)
(—
23
.9
4%
)
(+
6.
59
%)
(—
60
.0
0%
)
(-
Wa
II
ey
e
19
77
—7
9
9
vs
30
43
.6
7-
49
.0
2
11
.0
1—
9.
87
1
(
3.
05
0.
50
-0
.4
9
o.
(+12
.25%
)
(—10
.35%
)
(
.61—
+8
9.
44
%)
(—
2.
00
%)
    
  
 
 
 
 
-
A1
1
re
su
It
s
re
po
rt
ed
as
ug
/g
we
t
we
ig
ht
un
Te
ss
ot
he
rw
is
e
no
te
d.
 
   
TABLE 7
HA
LF
-L
IV
ES
OF
MA
JO
R
OR
GA
NO
CH
LO
RI
NE
RE
SI
DU
ES
IN
LA
KE
ER
IE
HE
RR
IN
G
GU
LL
EG
GS
,
19
74
-1
97
9
ORGANOCHLORINE
RESIDUES
PT. COLBOURNE
MIDDLE ISLAND
 
DDE
DDT
DieIdrin
HCB
Mirex
PCBs
 
5.0
2.2
8.8
5.3
4.5
6.8
 
4.4
1.7
3.0
1.6
9.7
NS - No significant change.
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TAB
LE
8
CO
MP
AR
IS
ON
OF
HE
AV
Y
ME
TA
L
CO
NC
EN
TR
AT
IO
NS
IN
TH
E
SU
RF
IC
IA
L
SE
DI
ME
NT
S
OF
NE
ST
ER
N
LA
KE
ER
IE
MA
Y
19
70
an
d
MA
Y
19
79
(m
g/
kg
)
ST
AT
IO
N
CA
DM
IU
M
CO
PP
ER
CH
RO
MI
UM
ZI
NC
LE
AD
AR
SE
NI
C
ME
RC
UR
Y
NU
MB
ER
*
19
70
19
79
19
70
19
79
19
70
19
79
19
70
19
79
19
70
19
79
19
70
19
79
19
70
19
79
 
318
32
3
33
3
32
7
31
4
34
6
370
37
4
38
6
423
277
46
17
75
19
80
77
43
19
101
28
362
18
323
82
54
97
95
14
0
159
10
7
96
32
0
15
0
38
4
35
59
91
76
89
73
53
20
5
65
18
9
10
1
76
32
1
12
0
30
0
18
3
58
50
81
.5
30
10
0
47
25
6
50
27
6
36
20
10
5
28
85
92
38
22
30
10
67
15
54
45
30
6
o
o
o
o
I
[
\
O
L
D
O
N
O
M
N
L
D
c
—
I
L
O
N
O
K
D
O
M
O
P
’
O
M
H
M
N
G
P
I
M
N
O
‘
D
N
H
r
—
O
o
o
o
0
o
u
a
a
o
o
I
a
H
H
0
#
#
N
N
‘
D
d
‘
N
d
‘
O
M
L
ﬂ
U
H
I
N
O
N
Q
‘
O
W
N
G
J
N
O
Q
‘
L
O
0
3
t
o
m
0
3
O
H
N
o
m
o
o
o
o
h
o
o
m
o
m
m
C
h
m
.
M
O
O
O
N
Q
H
N
L
D
N
K
D
L
0
0
0
D
O
I
O
O
N
m
m
o
o
m
w
k
o
I
a
v
o
o
o
m
m
N
N
L
D
M
H
H
v
—
l
I
—
l
L
n
<
1
-
N
0
3
0L
n
H
I
O
s
O
N
N
G
O
K
O
N
N
N
O
‘
N
Q
’
O
O
o
o
o
c
o
w
m
m
w
—
m
m
n
—
«
o
o
o
.
-
T
o
I
O
O
O
I
—
(
u
—
‘
l
m
.
.
o
o
o
o
<
r
o
m
~
o
~
.
—
«
<
~
r
—
c
o
s
0
6
'
79
51
17
7
69
22
4
46
30
11
8
49
15
2
11
11
11
11
11
11
11
11
Me
an
Std.
Dev.
n
<
r
o
o
r
-
I
N
O
H
r
—
i
v
—
i
H
O
L
D
L
D
O
O
N
I
—
I
Q
'
N
O
O
O
N
L
O
?
O
O
O
r
w
v
—
«
O
O
O
O
O
O
O
O
H
\
o
m
r
-
c
[
\
N
r
—
i
u
s
m
0
0
<
1
’
r
—
l
m
H
«
>
n
3
F
4
H
t
o
m
H
v
—
i
H
  
            
*S
ee
Fi
gu
re
5
 
 HAL
F—L
IVE
S
OF
MAJ
OR
ORG
ANO
CHL
ORI
NE
RES
IDU
ES
IN
LA
KE
HU
RO
N
HE
RR
IN
G
GU
LL
EGG
S,
19
74
-1
97
9
TABLE 9
     
OR
GA
NO
CH
LO
RI
NE
CH
AN
TR
Y
IS
LA
ND
DO
UB
LE
IS
LA
ND
RESIDUES
DD
E
1.
8
2.
2
DD
T
2.
2
1.
7
Di
er
ri
n
7.
8
4.
8
HC
B
2.
6
2.
9
Mi
re
x
1.
5
1.
9
PC
Bs
4.
7
6.
0
TABLE 10
HA
LF
-L
IV
ES
OF
MA
JO
R
OR
GA
NO
CH
LO
RI
NE
RE
SI
DU
ES
IN
LA
KE
SU
PE
RI
OR
HE
RR
IN
G
GU
LL
EG
GS
,
19
74
-1
97
9
 
OR
GA
NO
CH
LO
RI
NE
AG
AW
A
RO
CK
GR
AN
IT
E
IS
LA
ND
RESIDUES
DD
E
3.
6
2.
7
DD
T
1.
4
2.
2
Di
er
ri
n
NS
NS
HC
B
3.
5
NS
Mi
re
x/
Ph
ot
om
ir
ex
2.
0
2.
1
PC
Bs
NS
NS
   
NS - No significant change.
36
 ORGANIC RESIDUE LEVELS IN HERRING GULL EGGS OF LAKE MICHIGAN
TABLE 11
(ug/g)
     
ORGANIC BIG SISTER ISLAND
RESIDUE (GREEN BAY) GULL ISLAND
1978 1979 1978 1979
PCBs 1260 68 69 76 82
P085 1254/1260 86 73 92 92
DDE 21 11 23 13
DDT 0 14 0.09 0.12 0.10
000 - 0.22 - 0.23
Mirex 0.25 0.31 0.15 0.14
Photomirex 0.09 0.14 0.06 0.07
Die1drin 0.85 0.55 0.84 0.68
Heptach1or Epoxide 0.31 0.24 0.31 0.31
0xych1ordane 0.54 0.52 0.60 0.53
B-HCH 0.02 0.02 0.02 0.01
HCB 0.12 0.13 0.12 0.14
37
 
   
TABLE 12
PROBLEM AREAS LAKE ONTARIO
Problem area determined by field surveys in boundary waters.
Discharges of one or more of the substances identified in the problem area, individual
discharges may be currently in compliance With agency reqmrements.
Assessment of whether
LOCATION
DATE -
LAST
SURVEY
PROBLEMNIOLATION OF
OBJECTIVE OR STANDARD
NAME OF
DISCHARGER JURISDICTION
SUBSTANCES
DISCHARGED
STATUS OF
REMEDIAL PROGRAMS
or not completion of
remedial programs for
the discharges Identified
w' I correct the problem.
Buffalo3
River
3
8
Upp
er3
Niagara River
 
Coliform.
1977
Note: Industries are listed be—
cause of phenol discharges which
contribute to the Niagara River
water quality problems.
PAH and dye chemicals in the
1979
sediment.
Coliform, phenols.
1977
Note: Problem area is affected by
discharges to the Buffalo River.
 
Mobil Oil Corp., New
Buffalo
Republic Steel
New
Corp.,
Buffalo
Buffalo Color New
Corp., Buffalo
Donner-Hanna New
Coke Corp.,
Buffalo
Bethlehem Steel, New
Hamburg
Buffalo combined New
sewer overflows
Not known
New
Buffalo S.A. New
ST
P
Tonawanda (T) New
STP #2
Tonawanda (C) New
STP
York
York
York
York
York
York
York
York
York
York
Source of phenols.
Source of phenols.
Source of phenols.
Source of phenols.
Source of phenols.
Probable source of
phenols. Source of
coli
form
.
pH, dye chemicals.
Source of coliform.
Source of coliform.
Source of coliform.
Met effluent requirements.
Discharge to municipal
system.
Met effluent requirements.
Met effluent requirements.
Discharge to municipal
system.
Met effluent requirements.
Met effluent requirements.
Abatement measures under
study.
Study underway to deter—
mine extent of contamin-
ant and to identify dis—
chargers.
Did not meet effluent re-
quirements. New secondary
plant under construction.
Expected completion
Sept. 1979.
Did not meet effluent re—
quirements. New secondary
facility completed and in
operation August 1978.
Connected to Tonawanda (T)
STP January 1979.
Yes.
Yes.
Yes.
Yes.
Combined sewer
overflows,
which generally
have longer
range abate-
rment schedules,
will continue
to
cause
problems during
rainfall
periods.
Yes.
Yes.
Yes.
 
v
—
‘
c
x
i
o
'
i
s
f
An area where water qua ity objectives have not been achieved because remedial programs are not yet completed.
An area where remedial programs have been completed. but a delay is expected before conditions in the lake show improvement.
An area where further remedial programs may be required.
An area where objectives are not likely to be achieved with present policy and technology.
  
 3
9
TABLE
12 PROBLEM AREAS
LA
KE
ON
TA
RI
O
Problem ar
ea determin
ed by field
surveys in b
oundary wa
ters.
Discharg
es of one
or more
of the su
bstances
identi ie
d in the
problem
area, ind
ividual
discharges
may be curr
ently in com
pliance wi
th agency r
equirement
s
LOCA
TION
DATE -
LAST
SUR
VEY
PROBLEM-VIOLATION OF
OBJECTIVE OR STANDARD
NAME OF
DISCHARGER
SUBSTANCES
JURISDICTION DISCHARGED
STATUS OF
REMEDIAL PROGRAMS
Ass
ess
men
t of
whe
the
r
or n
ot c
omp
let
ion
of
remed
ial p
rogr
ams f
or
the di
schar
ges id
ent i
ed
cor
rec
t th
e p
rob
lem
.
  
Upp
er3
Niagara River
(cont'd.)
Low
er1
Niagara River
Mirex, PAHs, toxic chemicals in 1977
sediment.
Coliform, phenols.
1977
Note: Problem area is affected by
discharges to the Buffalo and Upper
Niagara Rivers.
 
Grand
Island
Biological Co.,
Six Mile Cr.
New York Source of phenols.
General
Motors
Corp., Chevrolet
Motor Div.,
Tonawanda
New York Source of phenols.
Hooker
Chemica
l
& Plastics
Corp.,
Niagara Falls
New York
Source of phen
ols.
Allied Chemical
Cor
p.,
New York Source of phenols.
Semet-Solvay,
Tonawanda
National Steel
Corp.,
Buffalo
New York Source of phenols.
Ashla
nd Oi
l
Inc.,
Tonawanda
New York Source of phenols.
Probable source of
phenols; source of
coliform.
Buffalo combined New York
sewer o
verflow
Unknown New York PAH, mirex.
Lewiston STP New York
Source of coliform.
Niagara Falls
New York
Source of col
iform.
S
T
P
Met effluent requirements.
Met effluent requirements.
Met effluent requirements.
Studies in progress to
determine best available
treatment for organics.
Met effluent requirements.
Discharges to municipal
system.
Met effluent requirements.
Met effluent requirements.
Connected to municipality.
Abatement measures under
study.
No pres
ent stu
dy.
Conne
cted
to Le
wisto
n
Master Sewer Improvement
Area Janu
ary, 1979
.
Did not meet effluent re-
quirements.
New facility
experiencing operational
 
Yes.
Yes.
Yes.
Yes.
Yes.
Yes.
Combine
d sewer
overflows which
general
ly have
longer range
abat
emen
t
schedul
es, wil
l
continue to
cause problems
during
rainfal
l
periods.
YES.
Yes.
.
—
'
c
\
i
m
'
v
'
An area where water quality objectives have not been achieved because remedial programs are not yet completed.
An area where remedial programs have been completed. but a delay IS expected before conditions in the lake show improvement.
An area where further remedial programs may be requued.
An area where objectives are not l
ikely ’to be achieved with present p
olicy and technology.
   
  
4
0
 
TABLE 12 PROBLEM AREAS LA
KE
ON
TA
RI
O
Problem area determined by field surveys in boundary waters.
Discharges of one or more of the substances identified in the problem area. individual
discharges may be currently in compliance with agency requurements,
DATE -
PROBLEM-VIOLATION OF
LOCATION
OBJECTIVE OR STANDARD
LAST
SUR
VEY
SUBSTANCES
DISCHARGED
NAM
E OF
DISCHARGER
JURISDICTION
STATUS OF
REMEDIAL PROGRAMS
Asse
ssme
nt of
wheth
er
or no
t com
pleti
on of
remedial pr
ograms for
the dBchar
gesidenﬁﬁ
ed
will correct
the problem
.
 
Low
er1
Nia
gar
a R
ive
r
(c
on
t‘
d.
)
Lake Ontario3
Shoreline from
Mouth of
Niagara River
to 18 Mile
Creek
Total coliform.
Mississauga-1 Phenols.
Clarkson Area
Rochester3 Coliform.
Embayment
1976
1979
1977
 
Niagara Falls, New York
Source of coliform.
Combine
d sewer
overflows
Stamford
Niagara Falls
STP
Probable source of
coliform.
Ontario
Municipal dis—
Source of coliform.
charges to the
Niagara River
are contribut-
ing to water
quality problems
along the Lake
Ontario shore-
line.
New York,
Ontario
Gulf Canada
Products Co.
L
t
d
.
.
Mississauga
Ontario Source of phenols.
Irondequoit STP New York
Source of coliform.
Rochester, New York
Source of coliform.
Frank Van Lare
ST
P
problems due to industrial
waste and excess flows. To
be fully operational by
1980.
Abatement measures under
study.
Met effluent requirements.
Expansion to 46 x 10’m3/d
under censtruction for
future growth of
municipality. Fully
operational by 1980.
Direct discharges from
municipal treatment plants
in Niagara-on-the~Lake and
2 plants in St. Catharines
are satisfactory.
Did not meet effluent re-
quirements. Bench scale
studies with biological
treatment units were
successfully completed.
Design of full scale
facilities completion by
December 1980. Construc—
tion and start up by Dec.
31, 1981.
Being served by Rochester
Frank Van Lare STP. Phased
out October 1978.
Met effluent requirements.
Combine
d sewer
overflows,
which generally
have longer
range abatement
schedul
es, wil
l
continue to
cause problems
during rainfall
periods.
Yes.
Combined sewer
overflows,
which generally
have longer
range abatement
schedul
es, wil
l
continue to
cause problems
during rainfall
periods.
Possible mod-
ification of
present
remedial pro-
gram under
investigation.
YES .
Yes.
 
An area where water quality objectives have not been achieved because remedial programs are not yet completed.
An area where remedial programs have been completed. but a delay is expected before conditions in the lake show Improvement
1
2.
3. An area where further remedial programs may be required.
4
An area where objectives are not likely to be achieved with present policy and technology.
  
4
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TABL
E 1
2
PROBL
EM AR
EAS L
AKE
ONTA
RIO
Problem area determined by field surveys in boundary waters.
Discharges of on
e or more of the
substances Ident
iﬁed in the probl
em area. individu
al
discharges may
be currently in c
ompliance with a
gency requireme
nts.
DATE -
PROBLEM-VlOLATlON OF
LOCATlON
OBJECTIVE OR STANDARD
LAST
SURVEY
NA
ME
OF
DlSC
HARG
ER JURISDICTION
SUBST
ANCES
DlSC
HARG
ED
STATUS OF
REMEDIAL PROGRAMS
Asse
ssme
nt of
wheth
er
or no
t com
pleti
on of
remed
ial p
rogr
ams f
or
the di
schar
ges id
enti e
d
will correct
the problem
.
Roc
hes
ter
3
Embayment
(con
t'd.
)
Oswego3
Harbor
Chlo
ride
, ni
trat
e.
Mirex, toxic metals in sediment.
Toro
nto1
Harbour &
Water
front
Coliform, algae.
Hamilton1
Harbour
Iron, algae, coliform, dissolved
oxygen.
1977
1976
1979
1978
Roche
ster,
Combined sewer
over
flow
s
Osweg
o Eas
t
Side STP
Osweg
o Wes
t
Side
STP
Miller Brewing
Co., Oswego
Oswego, Combined
sewer o
verflow
Natural
drain-
ag
e
Not known
Combine
d sewer
overflows
Hamilton STP
New York
New York
New York
New York
New York
New York
New York
Ontario
Ontario
Source of
coliform.
Probable source of
chloride, nitrate.
Probable source of
chloride, nitrate.
Probable source of
nitrate.
Probable
source of
chloride, nitrate.
Source of chloride,
nitrate.
Heavy metals, mirex.
Source of BOD, phos—
phorus.
Source of
coliform,
phosphorus.
Abatement measures under
study.
Met effluent requirements.
Requested 301(i) exten-
sion to prepare industrial
waste ordinance.
SammuyfmthMScm-
pleted late 1978.
Met effluent requirements.
Abatement measures under
study.
Natural g
eological
con-
ditions a
nd land r
unoff
from the
Seneca—On
eida-
0$wego River Basin.
Completio
n of auto
mated
interceptor controls.
Did not meet effluent re-
quirements. Facility
expansion completed
July 1979.
 
Com
bin
ed
sewe
r
overflows,
which g
enerall
y
have longer
range abatement
schedules, will
continue to
cause problems
during rainfall
periods.
Yes.
Yes.
Yes.
Combined sewer
overflows,
which generally
have longer
range abatement
schedules, will
continue to
cause problems
during rainfall
periods.
Natural con-
ditions are
the primary
cause of
problems.
YES.
Yes.
An area where further remedial programs may be requued.
A
n
i
t
a
‘
s
!
 
An area where objectives are not
likely to be achieved with present
policy and technology.
An area where water quality obiectives have not been achieved because remedial programs are not yet completed.
An area where remed' l programs have been completed, but a delay is expected before conditions in the lake show improvement.
   
  
.
TABLE
12
PROBLEM
AREAS
LAKE
ONTARIO
’
'
‘
’
'
.
dwidual
Problem area determined b
field surveys m
boundary waters
Discharges oi om: or more of the substances
identified in the problem area
in
y
discharges
may be currently in compliance with agency reqmrements.
Assessment of ‘whether
or
not
completion
of
DATE -
remedial programs for
. discharges identified
PROBLEM-VIOLATION
OF
LAST
NAME
OF
SUBSTANCES
STATUS
OF
the
r
LOCATION
OBJECTIVE
OR
STANDARD
SURVEY
DISCHARGER
JURISDICTION
DISCHARGED
REMEDIAL
PROGRAMS
WI“
CONGCI "18
D‘Oblem
 
l
1
Hamilton1
Stelco,
Ontario
Source
of
phenols
Did
not
meet
effluent
re-
Yes.
r
Harbour
Hamilton
and
cyanide.
quirements.
New
Control
(cont'd.)
Order
to
be
issued
in
1980.
The
filtration
plant
was
started
up.
Blast
furnace
cooling
water
to
be
recycled.
Dofasco,
Ontario
Source
of
suspended
Did
not
meet
effluent
re—
Yes.
Hamilton
solids,
phenols
and
quirements.
Control
Order
ammonia.
is
being
served
to
reduce
suspended
solids,
phenols
and
mnnonia.
Dundas
STP
Ontario
Probable
source
of
Met
effluent
requirements.
Yes.
coliform,
800,
Plant
expansion
to
18,000
phosphorus.
ma/d
completed
in
1978.
Bay
of4
Algae,
dissolved
oxygen.
1979
Domtar
Ontario
Source
of
BOD,
Did
not
meet
effluent
re-
Yes.
Quinta/Adolphus
Packaging,
phosphorus.
quirements.
Domtar
issued
Reach
Trenton
a
public
report
on
its
findings
in
the
Trent
R.
downstream
of
its
mill
in
April
1980.
Ministry
surv—
eillance
will
continue,
but
because
of
lack
of
technology
and
since
adverse
river
effects
have
not
been
found,
no
abate—
ment
action
will
be
taken
at
this
time.
4
2
Trent
Valley
Ontario
Source
of
BOD,
Met
effluent
requirements.
Yes.
Paper
Board,
phosphorus.
Glen
Miller
Belleville
STP
Ontario
Source
of
BOD,
Met
effluent
requirements.
Yes.
phosphorus.
Gradual
improvement
is
expected
as
a
result
of
phosphorus
control
and
facility
expansion
com-
pleted
in
1979.
Grass
River3
PCBs.
1977
Under
investi—
New
York
PCBs.
Ban
use
of
PCBs.
-
(St.
Lawrence
gation
River)
     
An area where water quality objectives have not been achieved because remedlal programs are
not yet completed.
An
area where
remedial
programs
have
been
completed
but
a delay
is expected
before
conditions
in the
lake show
improvement.
An
area where further remedial programs may
be required
An area where objectives are not likely to be achieved wrtn present policy and technoloqv
é
c
x
i
m
'
v
’
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TAB
LE
12
PRO
BLE
M AR
EAS
LAK
E
ERI
E
Pr
ob
le
m a
rea
de
te
rm
in
ed
by
fie
ld
sur
vey
s i
n b
ou
nd
ar
y w
ate
rs.
Di
sc
ha
rg
es
of
on
e
or
mo
re
of
the
su
bs
ta
nc
es
ide
nti
fie
d i
n t
he
pr
ob
le
m
are
a,
ind
ivi
dua
l
di
sc
ha
rg
es
ma
y
be
cur
re
nt
ly
in
co
mp
li
an
ce
wi
th
ag
en
cy
re
qu
ir
em
en
ts
.
LO
CA
TI
ON
DATE -
PRO
BLE
MvV
IOL
ATI
ON
0F
OB
JE
CT
IV
E
OR
ST
AN
DA
RD
LAST
SUR
VEY
NAM
E OF
DI
SC
HA
RG
ER
JU
RI
SD
IC
TI
ON
SU
BS
TA
NC
ES
DI
SC
HA
RG
ED
ST
AT
US
OF
REMEDIAL
PROGRAMS
As
se
ss
me
nt
of
wh
et
he
r
or
no
t
co
mp
le
ti
on
of
re
me
di
al
pr
og
ra
ms
fo
r
the
de
ch
ar
ge
si
de
nn
ﬁe
d
wil
l c
orr
ect
the
pr
ob
le
m.
 
St
.
Cl
ai
r1
Riv
er
Th
am
es
Ri
ve
r3
La
ke
2
St
.
Cl
ai
r
Tai
nti
ng
of
fis
h,
tox
ic
sub
sta
nce
s.
Not
e:
Di
ss
ol
ve
d
or
ga
ni
c
di
sc
ha
rg
es
fro
m
all
mun
ici
pal
and
ind
ust
ria
l
so
ur
ce
s
al
on
g
St.
Cl
ai
r
Ri
ve
r
un
de
r
stu
dy
to
est
abl
ish
by
197
9
sig
nif
i-
ca
nc
e
of
ta
in
ti
ng
and
to
xi
c
co
m-
pou
nds
.
Rem
edi
al
pro
gra
m r
equ
ire
-
me
nt
s
wi
ll
be
es
ta
bl
is
he
d
ba
se
d
on
res
ult
s o
f s
tud
y.
Total
dissol
ved s
olids.
Mer
cur
y i
n f
ish
and
sedi
ment
.
19
77
1975
19
76
 
C.I.
L.,
Cou
rtr
igh
t
Et
hy
l
Co
rp
.,
Cor
unn
a
Es
so
Ch
em
ic
al
,
Sarnia
Imp
eri
al
Oil
,
Sar
nia
Sh
el
l,
Co
ru
nn
a
Poly
sar,
Sar
nia
Do
w
Ch
em
ic
al
,
Sar
nia
Su
n
Oi
l,
Sar
nia
Up
st
re
am
drai
nage
On
ta
ri
o
On
ta
ri
o
On
ta
ri
o
On
ta
ri
o
Ont
ari
o
On
ta
ri
o
On
ta
ri
o
Ont
ari
o
On
ta
ri
o
On
ta
ri
o
So
ur
ce
of
am
mo
ni
a.
So
ur
ce
of
le
ad
.
Ef
—
fl
ue
nt
to
xi
c.
So
ur
ce
of
or
ga
ni
cs
an
d
ph
en
ol
s.
Ef
fl
ue
nt
tox
ic.
Sou
rce
of
org
ani
cs,
ph
en
ol
s,
oi
l
an
d
su
sp
en
de
d
so
li
ds
.
Sou
rce
of
org
ani
cs,
phe
nol
s,
amm
oni
a,
oi
l
an
d
su
sp
en
de
d
so
li
ds
.
So
ur
ce
of
or
ga
ni
cs
,
phe
nol
s a
nd
sus
pen
ded
sol
ids
.
Sou
rce
of
org
ani
cs,
phe
nol
s a
nd
su
sp
en
de
d
so
li
ds
.
Sou
rce
of
org
ani
cs,
ph
en
ol
s,
oi
ls
an
d
su
sp
en
de
d
so
li
ds
.
So
ur
ce
s
no
t
ide
nti
fie
d.
Met
effl
uent
requ
irem
ents
.
Did
not
mee
t e
ffl
uen
t r
e-
qui
rem
ent
s.
Ins
tal
lin
g
add
iti
ona
l
fil
tra
tio
n
equ
ipm
ent
.
Bio
ass
ay
stu
dy
in
pro
gre
ss.
Did
not
mee
t e
ffl
uen
t r
e-
qui
rem
ent
s.
Pro
gra
m f
or
eli
min
ati
on
of
phen
ol
exc
urs
ion
s
in
pro
gre
ss.
Met
eff
lue
nt
req
uir
eme
nts
.
Did
not
meet
effl
uent
re-
quir
emen
ts.
Proc
eedi
ng
with
agre
ed
prog
ram
to
fur
the
r
red
uce
sus
pen
ded
soli
ds.
Did
not
mee
t e
ffl
uen
t r
e-
qui
rem
ent
s.
On
sch
edu
le
wit
h r
equ
ire
d p
rog
ram
.
Sta
ge
2 p
rog
ram
com
-
pletio
n 1982
.
Met
eff
lue
nt
req
uir
eme
nts
.
Co
mp
an
y
vo
lu
nt
ar
il
y
se
ek
-
ing
fur
the
r
red
uct
ion
in
ch
lo
ri
de
.
Me
t
ef
fl
ue
nt
re
qu
ir
em
en
ts
.
Di
sc
ha
rg
es
of
me
rc
ur
y
fro
m t
he
Sar
nia
are
a w
ere
dis
con
tin
ued
in
197
0.
 
Ye
s.
Yes.
Yes
- t
oxi
cit
y.
No
- p
hen
ols
.
Ye
s.
Ye
s.
Yes.
Ye
s.
Ye
s.
Ye
s.
#
5
1
6
3
6
An
are
a w
her
e w
ate
r qu
ali
ty o
bje
cti
ves
hav
e n
ot
bee
n a
chi
eve
d b
eca
use
rem
edi
al
pro
gra
ms
are
not
yet
Com
ple
ted
.
An
are
a w
her
e r
eme
dia
l p
rog
ram
s h
ave
bee
n c
omp
let
ed.
but
a de
lay
is e
xpe
cte
d b
efo
re
con
dit
ion
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
ma
y b
e r
equ
ire
d.
An
are
a w
her
e o
bje
cti
ves
are
not
like
ly t
o b
e a
chi
eve
d w
ith
pre
sen
t p
oli
cy
and
tec
hno
log
y.
5 i
n t
he
lak
e s
ho
w i
mpr
ove
men
t.
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TAB
LE
12
PROBLEM AREA
S LAKE
ERIE
Proble
m area
determ
ined by
field su
rveys i
n bound
ary wat
ers. Di
scharg
es of o
ne or m
ore of
the sub
stance
s ident
ified in
the pro
blem a
rea. ind
ividual
discha
rges m
ay be
curren
tly in
compl
iance
with a
gency
requir
ements
.
LOCA
TION
PROBLEM~VIOLATION OF
OBJECTIVE OR STANDARD
DAT
E -
LAST
SUR
VEY
NAME OF
DIS
CHA
RGE
R JUR
ISDICT
ION
SUBST
ANCES
DISC
HARG
ED
STATUS OF
REMEDIAL PROGRAMS
Ass
ess
men
t o
f w
het
her
or no
t com
pleti
on of
reme
dial
pro
gra
ms f
or
the di
schar
ges id
entifi
ed
will
corr
ect
the
prob
lem.
wheatieyl
Coliform, dissolved oxygen.
Harbour
Detr
oitl
River
Coliform, phenols, iron, total
dissolved solids.
1978
1979
Omstead
Foods Ltd.,
Hheatley
Detro
it ST
P
Ford Mo
tor Co.
,
Rouge
Comple
x,
Dearborn
Great Lakes
Steel,
Nationa
l
Steel (
4 plant
s)
River R
ouge an
d
Eco
rse
Pennwal
t Corp.
,
East & West
Plants,
Nyandotte
Trenton STP
Wayne
County
ST
P,
Hyandotte
Wayne
County
STP, T
renton
Com
bin
ed
sewe
r
overflows
Ontario
Michigan
Mich
igan
Mich
igan
Michigan
Michigan
Michigan
Michigan
Michigan
Source
of BOD
.
Source of
coliform,
phen
ols,
total
dis-
solved solids,
phosphorus.
Source of
phenols,
iron.
Source of
phenols,
iron.
Source of
total dis
-
solv
ed s
olid
s, i
ron
phenols.
Sour
ce o
f co
lifo
rm,
phosphorus.
Sour
ce o
f co
lifo
rm,
phosphorus.
Source of
coliform,
phosp
horus
.
Source of
coliform,
total dissolved
sol
ids
.
Did not meet
effluent re-
quire
ments
. Tr
eatme
nt
facility expa
nded in 1979.
Perform
ance to
be
evaluated.
Did not meet
effluent re-
quirem
ents.
The ci
ty is
presen
tly un
der a
Consen
t
Judgem
ent wh
ich o
utline
s
efflue
nt qu
ality
requir
e—
ments. Th
ese becom
e
increas
ingly m
ore
stringent until Dec. 31/
81 when f
ull secon
dary
capacity
with phos
phorus
removal is mandated.
Did not meet effluent re-
quirement
s. Notice
s of
violation issued.
Did not meet effluent re-
quirements. Notices of
violation issued.
Did not meet effluent re-
quirement
s. Referr
al to
State Att
orney Gen
eral.
Did not meet
effluent re-
quire
ments
. No
tice
of
noncompli
ance issu
ed.
Did not meet
effluent re-
quirement
s. Notice
of
noncompli
ance issu
ed.
Met effluent requirements.
Ye
s.
Yes.
Yes.
Ye
s.
Yes.
Yes.
Yes.
YES .
Combined sewer
overfl
ows ma
y
conti
nue t
o
cause p
roblems
during
rainfal
l
periods.
 
é
c
x
i
m
'
v
’
An area w
here wat
er quality
objective
s have no
t been ac
hieved b
ecause r
emedial p
rograms
are not y
et comple
ted.
An area whe
re remed‘
| programs
have been c
ompleted.
but a delay
is expected
before cond
itions in th
e lake show
improvemen
t.
An area whe
re further r
emedial pro
grams may
be required
.
An area w
here obj
ectives a
re not li
kely to be
achieved
With pres
ent polic
y and tec
hnology.
     
  
4
5
TABLE
12
PROBLEM AREAS LAKE ERIE
Problem area determined by field surveys in boundary waters. Discharges
of one or m
ore of the
substances
identiﬁed i
n the probl
em area, ind
ividual
discharges
may be cur
rently in co
mpliance w
ith agency
requirement
s.
LOCA
TION
DATE -
LAST
SUR
VEY
STATUS OF
REMEDIAL PROGRAMS
PROBLEM-VIOLATION OF
OBJECTIVE OR STANDARD
NAM
E OF
DISC
HARG
ER
SUBSTANCES
JURISDICTION
DISCHARGED
Asse
ssme
nt of
wheth
er
or not co
mpletion
of
remed
ial p
rogr
ams f
or
the di
schar
ges id
entifi
ed
will correct
the problem
.
 
Detroit1
River
(con
t'd.
)
BASF Wyandotte
Corp.,
North & South
Works,
Wyandotte
Michigan
of total dis-
soli
ds.
Did not meet effluent re-
quirements. Complaint
filed in State Court
Sept. 9/78.
Source
solved
BASF Wyandotte
Cor
p.,
Fighting Island
Ontario
of total dis-
solids.
Source
solved
Met effluent requirements.
Allied Chemical
Canada Ltd.,
Amherstburg
Ontario
of total dis-
solids.
Source
solved
Met effluent requirements.
Amherstburg STP Ontario
Did not meet effluent re-
quirements. Sewage treat-
ment improvements under
review.
Source of phosphorus,
coliform.
Belle River STP Source of coliform,
phosphorus.
Met effluent requirements.
Ontario
Source of total dis-
solved solids.
Canadi
an Sal
t
Co. Ltd.,
Windsor
Met effluent requirements.
Chrysler Canada Ontario Source of solids.
Ltd., Windsor
Met effluent requirements.
19
74
1976
Mercury in sediment.
None
PCB in fish.
Michigan and
Ontario
Mercury. -
Ford Motor Co.
Ltd., Windsor
Ontario Source of phenols,
total d
issolve
d
solids, iron.
Met effluent
requirements.
Windsor — Ontario
Little
River S
TP
Source
of soli
ds,
coliform,
phosphoru
s.
Met effluent requirements.
Windsor
Ontario
Westerly STP
Source of
coliform.
phosphorus.
Met effluent requirements.
Plant expansion scheduled
for completion in 1982.
 
Yes.
Yes.
No ec
onomi
c
technology
available for
further re-
duction of
dissolved
solids.
Yes.
Yes .
Yes.
Yes.
Transported
sediments from
St. Cla
ir Rive
r
and Lake St.
Cla
ir.
Yes.
Yes.
Yes.
 
v
—
o
i
m
'
v
'
An area wherewater quality objectives have not beenachieved because remedial programs are not yet completed.
An area where remedial programs have been completed. but a delay is expected before conditions in the lake show improvement,
An area where further remedial programs may be required.
An area where objectives are not likely to be achieved with present policy and technology.
    
ll
l
I
  
4
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TABLE 12
PROBLEM AREAS
LAKE ERIE
Problem area determined by field surveys in boundary waters.
Discharges of one or more of the substances identified in the problem area. individual
discharges may be currently in compliance with agency requirements.
LOCATION
PROBLEM-VIOLATION OF
OBJECTIVE OR STANDARD
DATE ~
LAST
SURVEY
NAME OF
DISCHARGER
JURISDICTION
SUBSTANCES
DISCHARGED
STATUS OF
REMEDIAL PROGRAMS
Assessment of whether
or not completion of
remedial programs for
the discharges identified
correct the problem.
  
 
Clintonl
River
Toledo Areal
Grand River3
Clevelandl
A
r
e
a
Fecal coliform, total dissolved
solids.
Algae,
coliform,
dissolved oxygen.
Total
dissolved solids.
Dissolved oxygen,
coliform,
phenols,
1979
heavy metals, fluoride,
MBAS.
1979
1979
1979
 
General
Electric,
Warren
Mt. Clemens STP
Rochester STP
Pontiac STP
Warren STP
Combined
sewer
overflows
Toledo STP
Upstream
drainage
Cleveland
Electric
Illuminating.
Lakeshore
Dupont
DeNemours,
Cleveland
Republic
Steel,
Cleveland
Michigan
Michigan
Michigan
Michigan
Michigan
Michigan
Ontario
Ohio
Ohio
Source
of
dissolved
solids.
Source
of
coliform.
Source
of coliform.
Source of coliform.
Source of coliform.
Source of coliform.
Major point source of
BOD,
phosphorus,
coliform.
Source of dissolved
solids.
Source of heavy
metals.
Source of metals,
ammonia.
Source of metals,
phenols, ammonia.
Met effluent requirements.
Did not meet effluent re-
quirements.
Did not meet effluent re-
quirements.
Met
effluent
requirements.
Met
effluent
requirements.
Interceptor collapsed,
discharged to river dur-
ing
1978.
Now
repaired.
Currently meeting phos—
phorus
limit
of
1.0 mg/L.
'Facility design
has been
delayed
about one year
due
to AST/AHT
review.
Antic-
ipated
construction
com-
pletion
1983.
No
remedial
program
planned.
Did not meet effluent re-
quirements.
Permit con—
ditions
being
contested.
Did not meet effluent re-
requirements.
Met
effluent
requirements.
Problem
area
being
reassess—
ed.
Problem
area
being
reassess—
ed
.
Problem
area
being
reassess-
ed
.
Problem
area
being
reassess-
ed.
Problem
area
being
reassess—
ed.
Combined sewer
overflows
may
continue to
cause problems
during
rainfall
periods.
Upstream non-
point
sources
and combined
sewer
overflows
will
continue
to
cause
problems.
Yes.
Yes.
Yes.
 
1. An areawhere water qual' yobiectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed. but a delay is expected before conditions in the lake
3. An area where further remedial programs may be required.
4. An area where objectives are not likely to be achieved with present policy and technology.
show Improvement.
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TABL
E
12
PROB
LEM
AREA
S
LA
KE
ER
IE
Proble
m area
determ
ined by
field su
rveys i
n bound
ary wat
ers.
Dis
cha
rge
s of
one
or m
ore
of t
he s
ubs
tan
ces
Iden
tifi
ed i
n th
e pr
obl
em
area
. in
diVI
dual
disc
harg
es m
ay b
e cu
rren
tly
in c
ompl
ianc
e wi
th a
genc
y re
quir
emen
ts.
DAT
E <
PROBLEM
-VIOLAT
ION OF
LAST
LOCATIO
N
OBJECTI
VE OR S
TANDAR
D
SURVEY
NAM
E O
F
DISC
HARG
ER JU
RI
SD
IC
TI
ON
SUBST
ANCES
DISC
HAHG
ED
STATUS OF
REMEDIAL PROGRAMS
As
se
ss
me
nt
of
wh
et
he
r
or
no
t
co
mp
le
ti
on
of
re
me
di
al
pr
og
ra
ms
for
th
e
di
sc
ha
rg
es
id
en
ti
ed
co
rr
ec
t
th
e
pr
ob
le
m.
 
Cleveland1
Area
(cont'd.)
 
Jones &
Laughli
n Steel
,
Clev
elan
d
Harshaw
Chemical Corp.,
Clev
elan
d
Clev
elan
d
Regi
onal
Sewera
ge Dis
t.
Easter
ly STP
,
Clev
elan
d
Clev
elan
d
Regional
Sewera
ge Dis
t.
Southe
rly ST
P,
Cleveland
Clev
elan
d
Regional
Sewerage Dist.
Wester
ly STP
,
Clev
elan
d
Akro
n ST
P
Ohio
Oh
io
Oh
io
Ohio
Ohio
Oh
io
Source of
phenols,
metals, ammonia,
cyanides.
Source of heavy
metals,
ammonia
.
Source of
BOD, phos
-
phorus,
colifor
m.
Major sou
rce of BO
D,
phosphoru
s, colifo
rm,
ammonia.
Source of
BOD, phos
—
phorus,
colifor
m.
Sourc
e of
BOD,
phos-
phorus,
colifor
m.
Entity
curren
tly ex
per—
ienci
ng am
monia
viola
-
tions
at 601
due to
the
utiliz
ation
of cok
e with
a
high
ammon
ia co
ntent
.
Met effluent
requirements.
Curren
tly me
eting
phos-
phorus limit
of 1.0 mg/L.
Presen
tly un
der co
nstruc
-
tion,
with
antic
ipate
d
comp
leti
on
1983
.
No ex
istin
g pho
sphor
us
removal f
acilities
.
Presently unde
r construc—
tion and
on schedu
le,
with anti
cipated c
omple-
tion
1984.
No ex
istin
g pho
sphor
us
removal facilities.
Pres
entl
y un
der
cons
truc
-
tion
and
on s
ched
ule,
with
anti
cipa
ted
comp
le-
tio
n
198
2.
Curren
tly un
der a
phos-
phor
us b
an a
nd
cons
truc
-
tion o
f remo
val f
acilit
ies
 
Yes.
Yes.
Com
bin
ed
sew
er
ov
er
fl
ow
pro
ble
m w
ill
rem
ain
alt
hou
gh
pro
pos
ed
and
current
improv
ements
will co
ntribut
e
greatly to
bet
ter
men
t o
f
water q
uality.
Com
bin
ed
sew
er
over
flow
pr
ob
le
m
wi
ll
rema
in
alth
ough
pr
op
os
ed
an
d
cur
ren
t
imp
rov
eme
nts
will co
ntribut
e
great
ly to
bet
ter
men
t o
f
wat
er
qua
lit
y.
Com
bin
ed
sew
er
over
flow
pr
ob
le
m
wi
ll
rem
ain
alt
hou
gh
pro
pos
ed
and
cur
ren
t
improv
ements
will co
ntribut
e
great
ly to
better
ment
of
water q
uality.
Combine
d sewer
over
flow
pro
ble
m w
ill
An are
a wher
e furth
er reme
dial pr
ograms
may be
reqmred
.
—
:
o
i
m
‘
v
An are
a wher
e obie
ctives
are no
t likel
y to be
achiev
ed Wit
h pres
ent po
licy a
nd tec
hnolog
y.
An are
a wher
e wate
r quali
ty obj
ective
s have
not be
en ach
ieved
becau
se rem
edial
progr
ams ar
e not
yet co
mplet
ed
An area
where
remedia
l prog
rams h
ave be
en comp
leted.
but a d
elay IS
expect
ed bef
ore con
ditions
in the l
ake sho
w impr
ovemen
t
   
4
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TABLE 12
PROBLE
M AREAS
LA
KE
ER
IE
Probl
em are
a det
ermin
ed by
field s
urveys
In bou
ndary
waters
Disc
harg
es o
f on
e or
mor
e of
the
subs
tanc
es i
denti
fied
In t
he p
robl
em a
rea,
indI
VIdu
al
disc
harg
es m
ay
be c
urre
ntly
In c
omp
lia
nce
WIth
age
ncy
reqU
Irem
ents
.
LOCA
TION
DAT
E —
LA
ST
SUR
VEY
PROBL
EM~VI
OLATI
ON OF
OBJECTIVE
OR STAND
ARD
NAM
E OF
DIS
CHA
RGE
R J
URI
SDI
CTI
ON
SUBST
ANCES
DISC
HARG
ED
STATUS OF
REMEDIAL PROGRAMS
Ass
ess
men
t of
whe
the
r
or n
ot c
omp
let
ion
of
reme
dial
pro
gra
ms
for
the di
schar
ges id
entifi
ed
WI
corr
ect
the
pro
ble
m
 
Cle
vel
and
1
Area
(con
t'd.
)
Sa
nd
us
ky
z
Riv
er
Huron
River1
Black
River3
Algae,
colifo
rm, d
issolv
ed oxy
gen,
1979
co
pp
er
.
Total
organ
ic n
itrog
en,
chemi
cal
1979
oxyge
n dem
and,
manga
nese,
arsen
ic.
Colif
orm,
ammon
ia,
disso
lved
oxyge
n, 1
979
phenol,
metals.
 
U.S.
Steel
,
Clev
elan
d
Fremo
nt ST
P
Huro
n ST
P
U.S
.
Ste
el,
Lor
ain
Lorain East
Side
STP
Ely
ria
STP
Oh
io
Ohio
Ohio
Ohio
Ohio
Ohio
Source
of meta
ls.
Major sou
rce of BO
D,
phosphoru
s, colifo
rm.
Sour
ce
of
BOD,
nitrogen.
Major s
ource o
f
ammo
nia,
phen
ol.
Major
sourc
e of
BOO,
phosp
horus
.
Sec
ond
ary
sou
rce
of
BOD, ph
osphoru
s.
is in pro
gress, wi
th
anticipat
ed comple
tion
1985.
In com
plianc
e with
Direct
or's
Findin
gs an
d
Order
s of
May 5
, 198
0.
Ceased di
scharging
Oct.
'78.
Curren
tly me
eting
phos~
phorus
limit
of 1.0
mg/L.
Further r
eview has
been
delayed due t
o a Combined
Sewer Overflow Study.
Anticipat
ed constr
uction
complet
ion 198
4.
Met effluent requirements.
Will be u
pgraded t
o sec-
ondary
treatme
nt.
Comp
lete
d co
nstr
ucti
on o
f
Blast Fur
nace Recy
cle
Syst
em a
nd a
ttai
ned
opera
tiona
l le
vel o
n
1/1/80.
Present
ly
exper
ienci
ng m
inor
oil
and greas
e overage
s at
001 wh
ich t
hey ha
ve be
en
working t
o resolve
.
Meetin
g pho
sphoru
s limi
t
of 1
.0 m
g/L
in 1
980.
Con-
stru
ctio
n ha
s be
en
com-
pleted
but fu
rther
fac-
ility imp
rovement
may be
needed.
The existing
facility does
not pr
esentl
y hav
e phos
-
phor
us r
emov
al c
apab
ilit
y.
The Facility
Plan is cur-
rently un
der revie
w and
the entity is
on schedule,
with
the an
ticipa
ted c
om—
pletio
n of
constr
uction
1985.
 
remain
althoug
h
pro
pos
ed
and
Cur
ren
t
improv
ements
will co
ntribut
e
greatly to
bet
ter
men
t o
f
water q
uality.
Yes.
Ups
tre
am
non
-
point
source
s
and
com
bin
ed
sewer o
verflow
s
will continue
to cause
problems.
Yes.
Yes.
Nonp
oint
sour
ces,
stor
mA
water a
nd com-
bined
sewer
overfl
ows m
ay
still cause
problems.
Nonp
oint
sour
ces,
stor
m-
water a
nd com~
bined
sewer
overfl
ows m
ay
still
cause
problems.
.
—
'
c
\
i
m
'
<
r
'
An ar
ea wh
ere w
ater
qualit
y obje
ctive
s hav
e not
been
achie
ved b
ecaus
e rem
edial
prog
rams
are n
ot ye
t com
plete
d
An area
where
remedIa
l prog
rams h
ave be
en com
pleted.
but a d
elay Is
expect
ed bef
ore con
ditions
In the
lake sh
ow Imp
roveme
nt.
An ar
ea wh
ere f
urthe
r rem
edIal
prog
rams
may
be re
qUIre
d
An ar
ea wh
ere o
blect
ives a
re no
t like
ly to
be ac
hieve
d with
prese
nt po
licy a
nd te
chnol
ogy.
  
 TABL
E
12
PRO
BLE
MAR
EAS
LAK
E
ERI
E
Pro
ble
m a
rea
det
erm
ine
d b
y fi
eld
sur
vey
s in
bou
nda
ry
wat
ers
.
Dis
cha
rge
s o
f o
ne
or
mor
e o
f th
e s
ubs
tan
ces
ide
nti
fie
d In
the
pro
ble
m a
rea
, I
ndi
wdu
al
dis
cha
rge
s m
ay
be
cur
ren
tly
in
com
pli
anc
e w
ith
age
ncy
req
mre
men
ts.
Ass
ess
men
t O
f w
het
her
or
no
t
co
mp
le
ti
on
of
DA
TE
—
rem
edi
al
pr
og
ra
ms
for
PRO
BLE
M-V
lOL
ATI
ON
or
LAS
T
NA
ME
OF
SU
BS
TA
NC
ES
STA
TUS
OF
the
dis
cha
rge
s i
den
tif
ied
LOC
ATI
ON
OBJ
ECT
lVE
on
STA
NDA
RD
SUR
VEY
DIS
CHA
RGE
R
JUR
ISD
ICT
ION
DIS
CHA
RGE
D
REM
EDI
AL
PR
OG
RA
MS
WI“
cor
rec
t th
e p
rob
em.
Gran
d R
ive
r3
Tota
l d
iss
olv
ed
soli
ds,
phen
ols.
1979
—
Ohio
-
-
-
Conne
aut2
Disso
lved
oxyge
n, to
tal
disso
lved
1978
Conne
aut S
TP
Ohio
Sourc
e of
BOD,
iron,
Curre
ntly
meeti
ng ph
os-
Yes.
Rive
r
soli
ds,
iron,
zinc.
zinc.
phor
us l
imit
of 1
.0 m
g/L.
The en
tity
is pre
sently
workin
g on
a Sewe
r Syst
em
Evaluatio
n Survey
for
Facilty P
lan appro
val,
with the
anticipat
ed
comple
tion
of con
struc-
tion
1983.
Rock
y Ri
ver3
Coli
form
, di
ssol
ved
oxyg
en,
1978
Lake
wood
STP
Ohio
Sour
ce o
f BO
D, c
oli-
Curr
entl
y me
etin
g ph
os~
Yes.
ammonia
,
form, a
mnonia.
phorus
limit o
f 1.0 m
g/L.
The en
tity i
s pre
sently
on schedu
le for St
ep III,
with the anti
cipated com-
pletio
n of
constr
uction
198
2.
Rocky
River
STP
Ohio
Sourc
e of
BOD,
coli-
This
entit
y pre
sentl
y has
Yes.
form,
ammon
ia.
only
prima
ry tr
eatme
nt
capabi
lity
with
chemic
al
addition to mi
nimize phos-
phoru
s di
schar
ges.
The
enti
ty
is c
urre
ntly
in
Step I and is
on schedule,
with anticipa
ted construc—
tion comp
letion 19
84.
4
9
Comb
ined
sewe
r
Ohio
Sour
ce o
f BO
D, c
oli-
—
Comb
ined
sewe
r
over
flow
s
form.
over
flow
s co
n-
tinue t
o cause
prob
lems
.
PCB,
PAHs
1978
Not k
nown
Ohio
PCB,
PAHs
-
-
Asht
abul
a1
Chlo
ride
, to
tal
diss
olve
d so
lids
,
1978
RMI,
Ohio
Sour
ce o
f to
tal
dis-
Met
effl
uent
requ
irem
ents
. Ye
s.
River
iron,
zinc,
coppe
r, l
ead.
Ashta
bula
solve
d sol
ids,
chlorine.
Asht
abul
a ST
P
Ohio
Sour
ce o
f me
tals
.
The
exis
ting
faci
lity
is
Yes.
capa
ble
of 8
0% p
hosp
horu
s
remo
val.
The
ent
ity
is
curr
entl
y in
the
desi
gn
sta
ge
for
add
iti
ona
l
fac
ili
tie
s a
nd
is o
n
sche
dule
, wi
th t
he
anti
cipa
ted
cons
truc
tion
comp
leti
on
1983
.
   
An a
rea
whe
re w
ater
qual
ity
Obje
ctiv
es h
ave
not
bee
n ac
hiev
ed b
eca
use
reme
dial
pro
gra
ms a
re n
ot y
et c
ompl
eted
.
An
area
whe
re
reme
dial
pro
gra
ms h
ave
bee
n co
mple
ted,
but
a de
lay
is e
xpe
cte
d be
fore
cond
itio
ns i
n th
e la
ke s
how
imp
rov
eme
nt.
An
are
a w
her
e f
urth
er r
eme
dia
l p
rog
ram
s m
ay
be
reqU
ired
,
An
area
whe
re o
bjec
tive
s ar
e no
t li
kely
to b
e ac
hiev
ed W
ith
pres
ent
poli
cy a
nd t
echn
oloq
v.
e
n
i
m
'
v
'
 
 TABLE
12
PROBLEMAREAS
LAKE
ERIE
Problem area determined by field surveys in boundary waters,
Discharges of one or more of the substances identified in the problem area. individual
discharges may be currently in compliance with agency requirements.
Assessment of whether
‘
or not completion of
‘
DATE -
remedial programs for
PROBLEM-VIOLATION OF
LAST
NAME OF
SUBSTANCES
STATUS OF
the discharges identified
LOCATION
OBJECTIVE
OFt STANDARD
SURVEY
DISCHARGER
JURISDlCTION
DISCHARGED
REMEDIAL PROGRAMS
Will Correct the moment-
f
Ashtabula1
Union Carbide,
Ohio
Source of dissolved
Met effluent requirements. Yes.
‘
River
Asntabula
solids and metals.
Discharging directly to
koM'ml
LMeErm.
J
PCB, HCB, HCBD, PAH, mercury in
Not known
Ohio
Chlorinated organics.
l
sediment.
,
Presque1
Dissolved oxygen,
coliform.
1979
Combined
sewer
Pennsylvania
Source of BOD, coli—
Additional
treatment
The City ap-
'
Isle Bay
overflows
form.
facilities are being
con—
plied for funds
structed, and a major
with respect to
industry,
Hammermill
combined
Paper Co., is in the
sewers, but it
process
of doing work
on
appears
that
pretreatment for
indus-
the project
trial
waste which goes to
will
not be
the City Municipal
Sewer
fundable at
Plant.
this
time.
       
An area where water quality objectives have not been achieved because remedial programs are not yet completed
An area where remedial programs have been
completed. but a delay is expected before conditions in the lake show improvement
An area where further remedial programs may be required.
An area where objectives are not likely to be achieved With present policy and technology
v
—
'
C
\
i
m
'
<
f
 
  
5
1
TABLE
12
PROBLEM AREAS
LAKE HURON
Prob
lem
area
dete
rmin
ed b
y fie
ld su
rvey
s in
boun
dary
water
s.
Dis
cha
rge
s of
one
or m
ore
of t
he s
ubs
tan
ces
iden
tifi
ed i
n th
e pr
obl
em a
rea.
indi
vidu
al
disc
harg
es m
ay
be
curr
entl
y in
com
pli
anc
e wi
th
age
ncy
reqU
irem
ents
.
LOCA
TION
DATE —
LAST
SU
RV
EY
v
PRO
BLE
M-V
IOL
ATI
ON
OF
OBJEC
TIVE
OR ST
ANDA
RD
NAM
E OF
DIS
CHA
RGE
R
JUR
ISD
lCT
lON
SUBS
TANC
ES
DISC
HARG
ED
STATUS OF
REMEDlAL
PROGRAMS
Ass
ess
men
t o
f w
het
her
or
not
com
ple
tio
n of
rem
edi
al
pr
og
ra
ms
for
the
di
sc
ha
rg
es
ide
nti
fie
d
cor
rec
t t
he
pro
ble
m.
  
Swim
wal
Tota
l d
iss
olv
ed
soli
ds,
pho
sph
orus
,
1978
Alm
a S
TP
Mic
hig
an
eut
rop
hic
ati
on.
Bay
City
STP
Mich
igan
Bri
dge
por
t T
wp.
STP
Mich
igan
Bue
na
Vis
ta
Twp
.
STP
Mich
igan
Com
bin
ed
sewe
r
over
flow
s
Mich
igan
Dow
Che
mic
al,
Bay
City
Mich
igan
Dow
Che
mic
al,
Midland
Mich
igan
Flin
t ST
P
Mich
igan
Flus
hing
STP
Mich
igan
Mid
lan
d S
TP
Mich
igan
Monito
r Suga
r
Co.
, B
ay
Cit
y
Mich
igan
 
Sour
ce
of p
hos
pho
rus
.
Sour
ce
of
pho
sph
orus
.
Sourc
e of
phosp
horus
.
Sour
ce o
f
phosp
horus
.
tot
al
so
li
ds
.
So
ur
ce
of
diss
olve
d
Sour
ce o
f so
lids
.
Prob
able
sour
ce o
f
total d
issolve
d
solids.
Sourc
e of
phosp
horus
.
Sourc
e of
phosp
horus
.
Sour
ce
of
pho
sph
orus
.
Sour
ce o
f so
lids
.
Met ef
fluent
requir
ements
.
Met ef
fluent
requir
ements
.
Met effluent
requirements.
Met effluent
requirements.
Met effluent
requirements.
Met ef
fluent
requir
ements
.
15.37x103m3/d is being
discharge
d via dee
p
disposa
l wells
.
Did no
t meet
efflue
nt re—
quire
ments
. No
tice
of
violati
on issu
ed.
Did
not
meet
effl
uent
re-
quire
ments
.
Met
effl
uent
requ
irem
ents
.
Met
effl
uent
requ
irem
ents
.
 
Yes
, o
ver
a
lon
g
per
iod
of
time.
Yes,
over
a
long pe
riod of
time.
Yes, over a
long pe
riod of
tim
e.
Yes,
over
a
long period of
time.
Combine
d sewer
overfl
ows m
ay
continue to
cause p
roblems
during
rainfal
l
peri
ods.
Yes, over a
long p
eriod
of
time.
Yes,
over
a
long period of
tim
e.
Yes,
over
a
long period of
tim
e.
Yes, over a
long period of
tim
e.
Yes, over a
long period of
time:
Yes, over a
long period of
tim
e.
A
o
i
m
'
v
'
An area
where w
ater qu
ality ob
jective
s have
not bee
n achie
ved bec
ause re
medial
progra
ms are
not yet
complet
ed.
An area
where re
medi I pr
ograms h
ave been
complete
d. but a
delayis e
xpected
before c
ondi ons
in the la
ke show
improvem
ent.
An area
where
funher
remedia
l prog
rams m
ay be
require
d.
An area
where
objecti
ves are
not like
ly to be
achieve
d with
present
policy
and tec
hnology
.
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TABLE
12
PRO
BLE
M A
REA
S
LA
KE
HU
RO
N
Prob
lem
area
dete
rmin
ed b
y fie
ld su
rvey
s In
boun
dary
water
s.
Disc
harg
es of
one
or mo
re o
f the
subs
tanc
es I
denti
fied
in th
e pr
oble
m ar
ea. i
ndivi
dual
disc
harg
es m
ay b
e cur
rentl
y in
comp
lian
ce w
ith a
genc
y re
qutr
emen
ts.
LOCA
TION
PROBLEM-V
IOLATION
OF
OBJEC
TIVE
OR ST
ANDA
RD
DAT
E -
LAST
SUR
VEY
NAM
E OF
DIS
CHA
RGE
R J
URI
SDI
CTI
ON
SUBST
ANCES
DISC
HARG
ED
STATUS OF
HEMEDIAL PROGRAMS
Ass
ess
men
t of
whe
the
r
or not
compl
etion
of
reme
dial
pro
gra
ms
for
the dischar
ges identifi
ed
w‘ co
rrect
the pr
oblem.
 
Sag
ina
w B
ay1
(c
on
t‘
d.
l
Alpena-2
PBB,
dioxin
, PCB
in fis
h.
sedim
ents.
PCB in
Suspend
ed soli
ds.
Thunder Bay
Harbor
Beach2
Col
lin
gwo
odl
Aldr
in.
Suspended solids.
Nuisanc
e algae
.
Ha
rb
ou
r
Penetang Bay2
Eutr
ophi
cati
on.
1978
1975
19
74
1975
1978
19
78
Mt. Pleasant
S
T
D
Owo
sso
STP
Sag
ina
w S
TP
Sagina
w Twp.
Sewage
Distric
t
Vels
icol
Chem.
Corp.,
St. Louis
Not
know
n
Abitib
i Corp
.,
Alpena
Agricu
ltural
nonpoint source
Hercul
es Inc
..
Harbor Beach
Coll
ingw
ood
STP
Penetanguishene
ST
P
Mich
igan
Michigan
Michigan
Michigan
Mich
igan
Mich
igan
Michigan
Michigan
Mich
igan
Ontario
Ontario
Source of
phosphoru
s.
Sourc
e of
phosp
horus
.
Source of
phosphoru
s.
Source of
phosphoru
s.
Source of total
dissolved solids,
phosp
horus
.
PBB, dioxin, PCB.
Source of
suspended
sol
ids
.
Pesticide.
Source of
suspended
sol
ids
.
Source of phosphorus.
Source of phosphorus.
Met effluent requirements.
Did not meet
effluent re-
quirement
s. Not i
n com-
pliance d
ue to con
struc-
tion
delay
cause
d by
loca
l c
ourt
acti
on w
hich
has
been
reso
lved
.
Met ef
fluent
requir
ements
.
Did not meet
effluent re-
quire
ments
.
Met ef
fluent
requir
ements
.
Met effluent
requirements.
Met ef
fluent
requir
ements
.
Did not meet effluent re—
quirements. E
xpansion and
improved
treatment
under
design. Opera
tion expected
by 1
981.
Met effluent
requirements.
Yes,
over
a
long period of
time.
Yes
,
ove
r a
long pe
riod of
time.
Yes, over a
long p
eriod
of
time.
Yes, over a
long pe
riod of
tim
e.
Yes,
over
a
long period of
tim
e.
May r
equir
e
dr
ed
gi
ng
.
Yes.
Yes.
Expect
gradua
l
impro
vemen
t
will
resul
t
from ph
osphoru
s
cont
rol.
Expect
gradua
l
impro
vemen
t
will result
from ph
osphoru
s
co
nt
ro
l.
  
é
o
i
t
'
i
s
i
An ar
ea wh
ere w
aterq
ualit
y obje
ctive
s hav
e not
been
achie
ved b
ecaus
e rem
edial
prog
rams
are n
ot ye
t com
plete
d.
 
An are
a whe
re re
medial
progr
ams ha
ve be
en com
plete
d, but
a dela
y lS e
xpect
ed bef
ore c
onditi
ons In
the la
ke sho
w imp
rovem
ent.
An ar
ea wh
ere f
urthe
r rem
edial
prog
rams
may b
e req
uired
.
An ar
ea wh
ere
objec
tives
are n
ot li
kely t
o be
achi
eved
with
pres
ent p
olicy
and
tech
nolo
gy.
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TABLE 12
PR
OB
LE
M A
RE
AS
LA
KE
HU
RO
N
Pro
ble
m ar
ea d
ete
rmi
ned
by f
ield
surv
eys
in b
oun
dar
y w
ater
s.
Dis
cha
rge
s o
f o
ne
or
mor
e o
f th
e s
ubs
tan
ces
Iden
tifi
ed i
n t
he
pro
ble
m a
rea
, m
div
rdu
al
dis
cha
rge
s m
ay
be
cur
ren
tly
in c
omp
lia
nce
Wit
h a
gen
cy
req
uir
eme
nts
As
se
ss
me
nt
of
wh
et
he
r
LOCA
TION
PRO
BLE
M-V
IOL
ATI
ON
OF
OBJE
CTIV
E OR
STA
NDA
RD
DAT
E -
LA
ST
NA
ME
OF
SU
RV
EY
DI
SC
HA
RG
ER
JU
RI
SD
IC
TI
ON
SUBS
TANC
ES
DISC
HARG
ED
STAT
US O
F
REME
DIAL
PROG
RAMS
or
not
co
mp
le
ti
on
of
rem
edi
al
pr
og
ra
ms
for
the
di
sc
ha
rg
es
ide
nti
fie
d
wil
l c
orr
ect
the
pr
ob
le
m
 
Span
ish1
Riv
er
Serp
ent1
Har
bou
r
St. M
arys1
Riv
er
Fish
tai
nti
ng.
Ra
di
um
(Z
Z‘
Ra
),
pH
.
Tot
al
co
li
fo
rm
,
ph
en
ol
s
and
am
mo
ni
a.
197
7
E.B
. E
ddy
For
est
Ont
ari
o
Prod
ucts
,
Es
pa
no
la
197
8
Den
iso
n M
ine
s
Ltd
.,
and
Rio
Algom
Ltd.,
Ell
iot
Lak
e
Ont
ari
o
197
8
Sau
lt
Ste
.
Ma
ri
e
STP
Ont
ari
o
Al
go
ma
St
ee
l
Co
rp
.,
Sau
lt
Ste
.
Marie
Ont
ari
o
 
Sour
ce
of
fish
tain
ting
.
Sour
ce e
leva
ted
leve
ls o
f 2
“Ra
.
Pro
bab
le
sou
rce
of
col
ifo
rm.
Sou
rce
of
am
mo
ni
a.
Maj
or
sou
rce
of
phen
ols.
Did
not
mee
t e
ffl
uen
t
re-
qui
rem
ent
s.
Ame
nde
d
Con
tro
l
Ord
er
iss
ued
May
28,
198
0.
Mea
sur
es
to
re
du
ce
BO
D
ex
pe
ct
ed
to
be
co
mp
le
te
d
by
De
c.
31
,
198
3.
Com
pan
y t
o p
rep
are
rep
ort
for
MOE
by
end
of
198
1 s
tat
ing
met
hod
and
app
roa
ch
for
bri
ngi
ng
dow
n
tox
ici
ty
to
fed
era
l
gui
del
ine
req
uir
eme
nts
.
pH
acc
ept
abl
e.
Ele
vat
ed
leve
ls
of 1
’“Ra
.
Pro
vin
cia
l e
ffl
uen
t
qua
lit
y o
bje
cti
ves
for
pH
be
in
g
co
mp
li
ed
wi
th
all
dis
cha
rge
s.
New
eff
lue
nt
tre
atm
ent
fac
ili
tie
s
for
Zze
Ra
con
tro
l
ins
tal
led
and
ope
rat
ed
at
Pro
nto
and
Pan
el
Min
es
in
197
9.
Met
eff
lue
nt
req
uir
eme
nts
.
Pro
gra
m f
or
sew
age
col
-
lec
tio
n s
yst
em
imp
rov
e-
men
ts
and
tre
atm
ent
mod
-
ifi
cat
ion
s
to
inc
lud
e
pho
sph
oru
s r
emo
val
ado
pte
d
rec
ent
ly
by
Cit
y.
Pro
vin
cia
l e
ffl
uen
t
qua
lit
y
req
uir
eme
nts
fo
r
ph
en
ol
s
and
mn
no
ni
a
wer
e n
ot
met
in
197
9.
Fre
-
que
nt
equ
ipm
ent
bre
akd
own
ni
Me
cm
eo
mn
by
pro
duc
t
rec
ove
ry
are
a
of
the
pla
nt
and
the
shu
t-
do
wn
of
th
e
phe
nol
re-
co
ve
ry
pl
an
t
fo
r
it
s
fir
st
maj
or
ref
urb
ish
-
ing
in
10
yea
rs,
fro
m
Nov
.
13
— D
ec.
24,
19
79
wer
e
lar
gel
y
res
pon
sib
le
for
the
req
uir
eme
nts
not
being
met.
Ye
s.
Yes
. H
owe
ver
,
lon
g
ret
ent
ion
time o
f lake
s
in
Ser
pen
t R
.
sy
st
em
wi
ll
del
ay
ach
iev
e-
ment of
objec
tives
.
Ye
s.
Further
facil
ities
req
uir
ed
bef
ore
tr
an
sb
ou
nd
ar
y
mov
eme
nt
of
phe
nol
elimi
nated
.
v
—
‘
z
x
i
t
o
'
v
'
An a
rea
whe
re w
ater
qua
ity o
bjec
tive
s ha
ve n
ot b
een
achi
eved
bec
aus
e re
medi
al p
rog
ram
s ar
e no
t ye
t co
mple
ted.
An a
rea
wher
e re
medi
al p
rogr
ams
have
been
comp
lete
d. b
ut a
dela
y is
expe
cted
befo
re c
ondi
tion
s in
the
lake
sho
w im
prov
emen
t.
An a
rea
wher
e fu
rthe
r re
medi
al p
rogr
ams
may
be r
equn
ed.
An a
rea
whe
re
obje
ctiv
es a
re n
ot l
ikel
y to
be a
chi
eve
d w
ith
pre
sen
t po
licy
and
tec
hno
log
y.
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TABLE 12
PROBLEM AREAS LAKE SUPERIOR
Problem area determined by field surveys in boundary waters
Discharges of one or more of the substances Identified in the problem area. individual
discharges may be currently in compliance with agency requirements
LOCA
TION
DATE »
PROBLEM-VlOLATlON OF
LAST
OBJECTIVE OR STANDARD
SURVEY
NAME OF
DISCHARGER JURISDlCTION
SUBSTANCES
DISCHARGED
STATUS OF
REMEDIAL
PROGRAMS
Assessment of whether
or not completion of
remedial programs for
the dechargesidenhhed
will correct the problem
Upp
er3
Portage
Ent
ry
Marquette
(Shiras
Public Bathing
Beach)
Munising
(Municipal
Beach)
Copper and zinc in sediments.
1976 Historical
mining
operation
Michigan
Fecal coliform.
1979 Storm drain
Michigan
Fecal coliform.
1979 Sewer overflow Michigan
Mine tailings con-
taining copper and
zinc.
Fecal coliform
Fecal c
oliform
.
No remedial programs
deemed feasible.
Although sampling fre—
quency was insufficient
to determine compliance
with the objective, 16 out
of 18 samples collected
in the waters adjacent to
the beach during 1979
exceeded 200 counts/100 mL
(Marquette County
Health Dept.). Geometric
mean of all samples
collected was 6205
counts/100 mL. The beach
was closed to swimming
the entire season due to
sewage contamination
from a storm drain. A
remedial program has
been initiated.
Monitoring performed by
the District Health
Dept. at Newberry
identified elevated
levels of fecal coliform
bacteria from storm
drains discharging near
the bathing beach. The
beach was closed to
swimming the entire
season due to sewage
contamination from
combined overflows. A
remedial program
has been initiated.
YES.
 
é
c
x
i
t
'
i
s
i
 
An area where water quality objectives have not been achieved because remedial programs are not yet completed
An area where remedial programs have been completed, but a delay IS expected before conditions in the lake show improvement.
An area where further remedial programs may be reqwred.
An area where objectives are not likely to be achieved with present policy and technology.
   
  
5
5
T
A
B
L
E
1
2
PR
OB
LE
M A
RE
AS
LA
KE
SU
PE
RI
OR
Pro
ble
m a
rea
det
erm
ine
d b
y fi
eld
sur
vey
s i
n bo
und
ary
wate
rs.
Dis
cha
rge
s o
f o
ne
or
mor
e o
f th
e s
ubs
tan
ces
iden
tifi
ed
in t
he
pro
ble
m a
rea
. i
ndi
vid
ual
dis
cha
rge
s m
ay
be
cur
ren
tly
In c
omp
lia
nce
wtt
h a
gen
cy
req
uir
eme
nts
.
LOCA
TION
PRO
BLE
M-V
IOL
ATI
ON
OF
OB
JE
CT
IV
E O
R
ST
AN
DA
RD
DAT
E -
LA
ST
SUR
VEY
NA
ME
OF
DI
SC
HA
RG
ER
JUR
ISD
ICT
ION
SUBST
ANCES
DIS
CHA
RGE
D
STATUS OF
REME
DIAL
PROG
RAMS
Ass
ess
men
t o
f w
het
her
or
not
co
mp
le
ti
on
of
rem
edi
al
pr
og
ra
ms
for
the
dm
ch
ar
ge
si
de
nu
ﬁe
d
will
cor
rec
t t
he
pro
ble
m.
Silve
r Bay
1
Du
lu
th
-3
Su
pe
ri
or
Har
bou
r
Mi
ne
ra
l4
Riv
er
Su
sp
en
de
d
so
li
ds
.
In
cl
ud
es
as
be
st
os
fi
br
es
an
d
tu
rb
id
it
y.
Pho
sph
oru
s,
iro
n,
col
ifo
rm,
tot
al
19
77
1978
dis
sol
ved
sol
ids
,
dis
sol
ved
oxy
gen
.
Tota
l d
isso
lved
soli
ds.
19
77
Res
erv
e M
ini
ng
Min
nes
ota
Co.
,
Sil
ver
Bay
West
ern
Minn
esot
a
Su
pe
ri
or
San
.
Dis
t.,
(WLS
SD),
Dulu
th
WLS
SD,
Clo
que
t
Min
nes
ota
Co
nw
ed
Co
rp
.,
C
l
o
q
u
e
t
Minnesota
U.
S.
St
ee
l
Cor
p.,
(Du
lut
h
Wor
ks)
,
Dul
uth
Minnesota
Pot
lat
ch
Cor
p.,
Min
nes
ota
Cl
oq
ue
t
Con
tin
ent
al
Oil
Min
nes
ota
Co
.,
Du
lu
th
Sup
eri
or
Fib
re
Pro
d.
Inc
.,
Su
pe
ri
or
Wisconsin
Sup
eri
or
STP
Wis
con
sin
Whi
te
Pin
e
Cop
per
Co.
,
White
Pine
Mich
igan
Sou
rce
of
sus
pen
ded
sol
ids
.
Sou
rce
of
BOD,
coli
-
form
, ph
osph
orus
.
Sou
rce
of
SOD
,
col
i-
form
, ph
osph
orus
.
Sour
ce
of B
OD,
pho
sph
oru
s.
Sour
ce
of
BOD,
phos
—
ph
or
us
,
tot
al
di
s-
solv
ed
soli
ds.
Sour
ce
of
BOD.
Sour
ce
of 8
00.
Sour
ce
of
BOD.
Sou
rce
of
800
,
pho
s-
pho
rus
,
col
ifo
rm.
Sou
rce
of
tot
al
dis
-
so
lv
ed
so
li
ds
.
On la
nd di
sposa
l sit
e
com
ple
ted
. D
isc
har
ge
to
Lak
e S
upe
rio
r h
as
cea
sed
as
of
Mar
ch
198
0.
Met
effl
uent
requ
irem
ents
.
New
pla
nt
com
ple
ted
Nov
.
1978.
Met
effl
uent
requ
irem
ents
.
Con
nec
ted
to
WLS
SD
Dec
.
1978.
Met
eff
lue
nt
req
uir
eme
nts
.
Conn
ecte
d to
WLSS
D Ja
n.
1979.
Plan
t ce
ased
oper
atio
n as
of May 1979.
Met
eff
lue
nt
req
uir
eme
nts
.
Conn
ecte
d to
WLSS
D Ja
n.
1979.
Met
effl
uent
requ
irem
ents
.
Conn
ecte
d to
WLSS
D De
c.
1978.
Met
eff
lue
nt
req
uir
eme
nts
.
Wet
pro
ces
s r
ecy
cle
and
set
tli
ng
lago
ons
for
blowdowns.
Met
effl
uent
requ
irem
ents
.
Pho
sph
oru
s
rem
ova
l
fac
ili
tie
s s
ati
sfa
cto
ry
sin
ce
May
197
8.
Sat
ell
ite
tre
atm
ent
pla
nts
for
hand
ling
over
flow
s op
era-
tio
nal
in
Dec
.
197
8.
Sew
er
ren
ova
tio
ns
did
not
com
ple
tel
y c
orr
ect
sewa
ge o
verf
lows
.
Met
eff
lue
nt
req
uir
eme
nts
.
Yes.
Ye
s.
Ye
s.
Yes.
Yes.
Ye
s.
YES.
Yes.
Ye
s.
Proble
m are
a
be
in
g
re-
assessed.
  
v
-
‘
n
i
m
'
v
'
 
An a
rea
whe
re
wat
er q
uali
ty o
bjec
tive
s ha
ve
not
bee
n ac
hie
ved
bec
aus
e r
eme
dia
l pr
ogr
ams
are
not
yet
com
ple
ted
.
An
area
whe
re
reme
dial
pro
gra
ms h
ave
bee
n c
ompl
eted
, bu
t a
dela
y is
expe
cte
d be
fore
cond
itio
ns i
n th
e la
ke s
how
imp
rov
eme
nt.
An a
rea
wher
e fu
rthe
r re
medi
al p
rogr
ams
may
be r
equi
red.
An
area
whe
re o
bjec
tive
s ar
e no
t li
kely
to b
e ac
hiev
ed w
ith
pres
ent
poli
cy a
nd t
echn
olog
y.
   
  
TAB
LE
12
PRO
BLE
M A
REA
S
LA
KE
SU
PE
RI
OR
Pro
ble
m a
rea
det
erm
ine
d b
y f
ield
sur
vey
s I
n bo
und
ary
wate
rs.
Dis
cha
rge
s of
one
or m
ore
of t
he s
ubs
tan
ces
iden
tifi
ed I
n th
e pr
obl
em
area
. In
divr
dual
dis
cha
rge
s m
ay
be
curr
entl
y in
com
pli
anc
e w
ith
age
ncy
req
uir
eme
nts
LO
CA
TI
ON
PROBLEM-V
IOLATION
OF
OBJEC
TIVE
OR ST
ANDA
RD
DATE -
LAST
SU
RV
EY
NA
ME
OF
DIS
CHA
RGE
R
JUR
ISD
ICT
ION
SUBST
ANCES
DIS
CHA
RGE
D
ST
AT
US
OF
REMEDIAL PROGRAMS
Ass
ess
men
t o
f w
het
her
or
not
com
ple
tio
n of
reme
dial
pro
gra
ms
for
the
disc
harg
es I
dent
ifie
d
wrll
corr
ect
the
pro
ble
m
Jackfi
sh Bay
2
Nipigo
n Bay3
Thunde
r Bay1
5
6
Marat
hon-1
Peni
nsul
a
Harbour
Fish tain
ting and
toxics.
Fish
tainti
ng and
toxics
.
Dissolv
ed oxyg
en, col
iforms,
phenol.
Mercu
ry i
n sed
iment
s and
fish.
Taint
ing,
toxic
ity,
mercu
ry in
fish.
1975
Kimbe
rly C
lark
of C
anad
a Lt
d.,
Terrace Bay
197
5
Dom
tar
Pac
kag
ing
,
Re
d
Ro
ck
1977
Nort
hern
Wood
Preserv
ers Ltd
.,
Thunder Bay
Great Lakes
Paper
Co.,
Thund
er B
ay
Indu
stri
al
Grain P
roducts
Ltd
.,
Thunder Bay
Abitib
i Pap
er
Co. Ltd.,
Thunder
Bay (3
miIIS'
Fort
William
, Thund
er
Thun
der
Bay
STP
Dow
Che
mic
al
1977
Ameri
can
Can o
f
Canada
Ltd.,
Mara
thon
O
n
t
a
r
i
o
Ontario
Ontario
Ontario
Ont
ari
o
Ontario
Ontario
On
ta
ri
o
Ont
ari
o
Pro
bab
le
sou
rce
of
taint
ing a
nd to
xics.
Pro
bab
le
sou
rce
of
taint
ing a
nd to
xics.
A pro
bable
sourc
e of
phenol.
Source
of BOD
.
Sour
ce
of
BOD.
Sour
ce
of
BOD.
wu
me
of
BW
Md
colif
orms.
Pas
t
sou
rce
of
me
rc
ur
y.
Sou
rce
of
tai
nti
ng
and
tox
ici
ty.
Met effluent requirements.
Control O
rder issu
ed
requiring
evaluatio
n of
impa
ct o
f ne
w mi
ll
star
t
up o
n Ja
ckfi
sh B
ay.
Met
effl
uent
requ
irem
ents
.
Con
tro
l O
rde
r i
ssu
ed
re—
quir
ing
comp
lian
ce w
ith
fed
era
l t
oxi
cit
y r
equ
ire
-
men
ts
by
Dec
. 1
982
.
Acce
ptab
le p
heno
l t
reat
—
ment
in pla
ce.
Did no
t meet
efflue
nt re
-
quirem
ents.
Contro
l Ord
er
being iss
ued to re
duce
BOD l
oading
from n
ewspri
nt
and
old
kraf
t mi
ll.
Did no
t meet
efflue
nt re
-
quirem
ents.
Contro
l Ord
er
issue
d to
reduc
e BOD
loadin
g by
Dec. 3
1, 198
2.
Did no
t meet
efflue
nt re
—
quirem
ents.
0n sch
edule
with
Cont
rol
Orde
r.
Projects at 3 mills to be
comp
lete
d by
1982.
Met
effl
uent
requ
irem
ents
.
New
wast
ewat
er t
reat
ment
plant
in ope
ration
April
1978.
Mercury p
rocess pl
ant
closed
in 1973
.
Did no
t meet
efflue
nt re-
qui
rem
ent
s.
Con
tro
l O
rde
r
to be
served
in 198
0 re—
quir
ing
comp
lian
ce w
ith
fede
ral
toxi
city
requ
ire-
ments by
Dec. 1984
.
 
Ye
s.
Yes.
YES .
Yes. Bu
t needs
to
be
ver
ifi
ed
by f
ield
surv
eys.
Yes. Bu
t needs
to
be
ver
ifi
ed
by f
ield
surveys.
Yes. But needs
to be v
erified
by f
ield
surv
eys.
Yes. Bu
t needs
to
be
ver
ifi
ed
by field
surv
eys.
Yes.
Over
long
term.
Ye
s.
é
o
i
m
'
v
'
 
An ar
ea wh
ere
wate
r qua
lity
objec
tives
have
not b
een a
chie
ved
beca
use r
emed
ial p
rogr
ams
are
not y
et co
mple
ted.
An a
rea w
here
remed
ial p
rogr
ams h
ave b
een
compl
eted.
but a
delay
IS exp
ected
befor
e con
ditio
ns in
the i
ake s
how
impro
vemen
t.
An a
rea w
here
furth
er r
emed
ial p
rogr
ams
may
be r
equrr
ed.
An a
rea w
here
objec
tives
are n
ot li
kely t
o be
achi
eved
with
pres
ent p
olicy
and
tech
nolo
gy.
   
  
5
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TABLE
12
PROBLEM AREAS
LAKE MICHIGAN
Problem area determined by field surveys in boundary waters. Discharges of one or more of the substances identified in the problem area, individual
discharges may be currently in compliance with agency requirements.
DATE -
PROBLEM-VIOLATION OF
LAST
LOCATlON
OBJECTIVE OR STANDARD
SURVEY
NAME OF
DISCHARGER
JURISDICTION
SUBSTANCES
DISCHARGED
STATUS OF
REMEDIAL PROGRAMS
Assessment of whether
or not completion of
remedial programs for
the discharges identified
w' correct the problem,
  
Green Ba 1
(cont'd.
Mercury, PCB in sediments. PCB in
fish.
Suspended soli
ds, coliform,
dissolved oxygen.
Milwaukee1
Harbor
Waukegan1 PCB in sediment.
Harbor
1977
1977
1979
 
Appleton STP
Wisconsin
Appleton Papers, Wisconsin
Combined Locks
American Can
Wisconsin
Co., Green Bay
Fort Howard
Paper,
Green Bay
Wisconsin
De Pere STP
Wisconsin
Menasha Twp.
Wisconsin
West STP
Menasha Twp.
Wisconsin
East STP
Neenah-Menasha Wisconsin
Sewage
Commission,
Menasha STP
Green Bay Metro Wisconsin
ST
P
Pulp & paper
Wisconsin
industry and
WTPs.
Sewage and
Wisconsin
storm water
overflows
Outboard Marine, Illinois
Waukegan
Source of BOD,
suspended solids,
phosphorus.
Source of BOD,
suspended solids.
Source of BOD,
suspended solids.
Source of BOD,
suspended solids.
Source of BOD,
suspended solids,
phosphorus.
Source of BOD,
suspended solids,
phosphorus.
Source of BOD,
suspended solids,
phosphorus.
Source of BOD,
suspended solids,
phosphorus.
Source of BOD,
suspended solids,
phosphorus.
PCB, mercury.
Sources of BOD,
suspended solids,
coliform.
Probable source of
PCBs. Loss of PCBs
from the sediments
is a matter presently
in litigation.
Did not meet effluent re-
quirements.
Did not meet effluent re-
quirements. Referral to
Attorney General‘s office
May '79.
Met effluent requirements.
Met effluent requirements.
Did not meet effluent
requirements.
Did not meet effluent re-
quirements.
Did not meet effluent re—
quirements.
Met effluent requirements.
Met effluent requirements
Process evaluation of
pulp and paper industry
under way.
Court established sched—
ules for operation of
control facilities and
correction of problem in
1990.
NPDES Permit imposing no
discharge of PCBs is being
challenged by discharger.
Presently under litiga-
tion for past discharges
resulting in PCB contam-
ination of bottom sed-
 
Yes.
Yes.
Yes.
Yes.
YES.
Yes
.
Yes.
Yes.
YES .
Yes.
YES.
Both u.s. EPA
and the State
are involved in
an enforcement
action against
Outboard Marine
which is cur-
 
1. An area where water quality objectives have not been achieved because remedial programs are not yet completed.
2. An area where remedial programs have been completed, but adelay is expected before conditions in the lake show improvement.
3. An area where further remedial programs may be required,
4. An area where objectives are not likely to be achieved with present policy and technology.
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TAB
LE
12
PRO
BLE
M A
REA
S L
AK
E
MI
CH
IG
AN
Dis
eha
rge
s o
f o
ne
or
mor
e o
f t
he
sub
sta
nce
s i
den
tif
ied
in
the
pro
ble
m a
rea
, i
ndi
vid
ual
Pro
ble
m a
rea
det
erm
ine
d b
y f
ield
sur
vey
s i
n b
oun
dar
y w
ate
rs.
dis
cha
rge
s m
ay
be
cur
ren
tly
in
com
pli
anc
e w
ith
ag
en
cy
req
uir
eme
nts
.
DAT
E -
PRO
BLE
M-V
IOL
ATI
ON O
F
LAS
T
OBJ
ECT
IVE
OR
STA
NDA
RD
SUR
VEY
STAT
US O
F
REME
DIAL
PROG
RAMS
SU
BS
TA
NC
ES
DI
SC
HA
RG
ED
NAM
E OF
DI
SC
HA
RG
ER
JU
RI
SD
IC
TI
ON
LO
CA
Tl
ON
As
se
ss
me
nt
of
wh
et
he
r
or
no
t
co
mp
le
ti
on
of
re
me
di
al
pr
og
ra
ms
for
the
d$
ch
ar
ge
si
de
nﬁ
ﬁe
d
wil
l c
orr
ect
th
e p
ro
bl
em
.
ime
nts
and
wat
er
in
Wa
uk
eg
an
1
Wau
keg
an
Har
bor
.
Har
bor
(c
on
t’
d.
)
Sou
rce
of
amm
oni
a,
Did
not
mee
t
eff
lue
nt
re-
phe
nol
s,
pho
sph
oru
s,
qui
rem
ent
s.
Enf
orc
eme
nt
cya
nid
e,
chl
ori
de,
act
ion
pen
din
g
in
Att
orn
ey
fec
al
col
ifo
rm.
Gen
era
l‘s
off
ice
.
In
di
an
a1
Am
mo
ni
a,
ph
en
ol
s,
ph
os
ph
or
us
,
19
79
Ea
st
Ch
ic
ag
o
In
di
an
a
Ha
rb
or
cy
an
id
e,
ch
lo
ri
de
,
fe
ca
l
co
li
fo
rm
,
ST
P
mr
me
,ﬁ
n,
w0
,o
ﬂ
wd
gm
am
.
Gar
y
STP
Ind
ian
a
Sou
rce
of
amm
oni
a,
Did
not
mee
t
eff
lue
nt
re-
 
Ha
mm
on
d
ST
P
Ene
rgy
Coo
p,
Ea
st
Ch
ic
ag
o
Yo
un
gs
to
wn
Sh
ee
t
&
Tu
be
,
Ea
st
Ch
ic
ag
o
A
m
e
r
i
c
a
n
Oi
l
Co
mp
an
y,
W
h
i
t
i
n
g
Indiana
Indi
ana
Indi
ana
Indi
ana
ph
en
ol
s,
ch
lo
ri
de
,
fe
ca
l
co
li
fo
rm
,
ph
os
ph
or
us
.
So
ur
ce
of
am
mo
ni
a,
ph
en
ol
s,
ch
lo
ri
de
,
su
lf
at
es
.
So
ur
ce
of
am
mo
ni
a,
ph
en
ol
s,
ch
ro
me
.
So
ur
ce
of
am
mo
ni
a,
ph
en
ol
s,
ch
lo
ri
de
,
ti
n,
cy
an
id
e.
So
ur
ce
of
am
mo
ni
a,
ph
en
ol
s,
ch
ro
me
,
C
O
D
.
quir
emen
ts.
Cons
ent
Orde
r
requ
ires
full
seco
ndar
y
tre
atm
ent
on A
pr.
‘79.
Sew
er
ope
rat
ion
and
mai
n-
ten
anc
e b
an
pro
ble
ms
con
-
tinu
e.
In s
uit
in A
t-
tor
ney
Gen
era
l‘s
off
ice
.
Met
eff
lue
nt
req
uir
eme
nts
.
Met
eff
lue
nt
req
uir
eme
nts
.
Sui
t f
ile
d b
y E
PA.
Met
eff
lue
nt
req
uir
eme
nts
.
Oc
ca
si
on
al
ly
exc
eed
s
re-
qui
rem
ent
s.
re
nt
ly
be
fo
re
Fe
de
ra
l
Di
st
.
Co
ur
t.
Te
ch
—
ni
ca
l
in
ve
s—
ti
ga
ti
on
is
be
—
ing
ca
nd
uc
te
d
reg
ard
ing
the
ex
te
nt
of
co
n-
ta
mi
na
ti
on
and
rem
edi
al
eff
ort
wa
rr
an
te
d.
Co
mb
in
ed
sew
er
ove
rfl
ow
and
oth
er
no
np
oi
nt
sou
rce
pol
lu—
tio
n w
ill
pos
-
sib
ly
be
the
re
ma
in
in
g
prob
lems
.
Co
mb
in
ed
sew
er
ov
er
fl
ow
an
d
oth
er
non
poi
nt
so
ur
ce
po
ll
u-
tion wi
ll pos-
si
bl
y
be
th
e
re
ma
in
in
g
pr
ob
le
ms
.
Com
bin
ed
sew
er
ove
rfl
ow
and
oth
er
no
np
oi
nt
sou
rce
pol
lu-
tio
n
wil
l
pos
-
si
bl
y
be
th
e
rema
inin
g
pr
ob
le
ms
.
Ye
s.
Ye
s.
Ye
s.
   
A
n
i
t
a
'
s
:
An
are
a wh
ere
wat
erq
ual
ity
obi
ect
ive
s ha
ve
not
bee
n a
chi
eve
d b
eca
use
rem
edi
al p
rog
An
are
a w
her
e r
eme
dia
l p
rog
ram
s h
ave
bee
n c
omp
let
ed.
but
a de
lay
IS e
xpe
cte
d b
An
are
a w
her
e f
urt
her
rem
edi
al
pro
gra
ms
may
be
req
urr
ed.
An
are
a w
her
e o
bje
cti
ves
are
not
like
ly t
o b
e a
chi
eve
d w
ith
pre
sen
t p
oli
cy
and
tec
hno
log
y.
ram
s a
re n
ot y
et c
omp
let
ed.
efo
re
con
dit
ion
s i
n t
he
lak
e s
ho
w
im
pr
ov
em
en
t,
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TABLE 12
PRO
BLE
M AR
EAS
LAK
E M
ICH
IGA
N
Pro
ble
m ar
ea d
ete
rmi
ned
by f
ield
surv
eys
in b
oun
dar
y wa
ters
.
Disc
harg
es o
f on
e or
mor
e of
the
subs
tanc
es i
denti
ed i
n th
e pr
oble
m ar
ea,
indi
vidu
al
disc
harg
es m
ay
be
curr
entl
y in
com
pli
anc
e wi
th a
gen
cy
req
mre
men
ts,
Ass
ess
men
t o
f w
het
her
LOCA
TION
DATE -
LAST
SU
RV
EY
PROBL
EM-VI
OLATI
ON OF
OBJEC
TIVE
OR ST
ANDA
RD
NAM
E OF
DIS
CHA
RGE
R
JUR
lSD
ICT
ION
SUB
STA
NCE
S
DISC
HARG
ED
or n
ot
com
ple
tio
n o
f
reme
dial
pro
gra
ms
for
the
dis
cha
rge
s i
den
will
corr
ect
the
pro
ble
m
STATUS OF
REMEDIAL PROGRAMS
  
lndianal
Har
bor
(con
t'd.
)
White
Lake
PCB,
PAH
in s
edim
ent.
Steel
and
petr
oleu
m
industries
U.S.
Stee
l,
Indi
ana
Ga
ry
Inl
and
Ste
el,
East C
hicago
Indi
ana
1978
Hooker
Chem
ical
s
Chl
ori
nat
ed
org
ani
cs
in
gro
und
-
wate
r,
sur
fac
e w
ate
r a
nd
sedi
ment
.
Mich
igan
 
PCB, PAH, heavy
metals.
Sou
rce
of
amm
oni
a,
phen
ols,
chlo
ride
,
cyan
ide.
Sou
rce
of
amm
oni
a,
phenols
, chlor
ide,
sulf
ate,
oil
and
gr
ea
se
.
Chlor
inate
d org
anics
.
Process w
astes see
p-
age
fro
m w
ast
e
lago
ons.
Carb
on
tetr
achl
orid
e an
d
tet
rac
hlo
roe
thy
len
e.
Review
of exi
sting
dis-
cha
rge
and
ext
ens
ive
surv
ey u
nder
way.
Ye
s.
Met
eff
lue
nt
req
uir
eme
nts
. Y
es.
Fin
al
lim
its
to
be
att
ain
—
ed 1
980.
Occ
asi
ona
lly
exc
eed
s
re-
Yes
.
qui
rem
ent
s.
Wor
kin
g o
n
rec
ycl
e p
lan
.
Yes
. S
edi
men
t
pro
ble
m m
igh
t
req
uir
e
dre
dg—
ing.
Cou
rt
ord
ere
d c
lea
n u
p
unde
rway
. Co
nsen
t A
gree
-
men
t h
as
bee
n s
ign
ed
wit
h
the industry.
  
.
e
r
i
t
v
i
v
‘
An a
rea w
here
wate
r qua
lity
objec
tives
have
not b
een a
chie
ved b
ecau
se r
emed
ial p
rogr
ams
are n
ot ye
t co
mple
ted.
An ar
ea wh
ere r
emedi
al pr
ogra
ms ha
ve be
en co
mplet
ed. b
ut a
delay
is exp
ected
befor
e con
ditio
ns in
the l
ake s
how
impro
vemen
t.
An a
rea w
here
furth
er re
medi
al p
rogr
ams
may
be r
eduir
ed.
An a
rea w
here
objec
tives
are n
ot li
kely t
o be
achi
eved
With
pres
ent p
olicy
and
tech
nolo
gy.
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RESUL
TS FO
R
TABLE 13
SUM
MAR
Y
OF
197
9
WAT
ER
QUA
LIT
Y
PCB
s,
PES
TIC
IDE
S,
ARS
ENI
C A
ND
HEA
VY
MET
ALS
(ug
/L=
ppb
)
PARA
METE
R
1978
IJC
SP
EC
.
OB
JE
CT
IV
E
1978
MOE
AQU
ATI
C L
IFE
OBJE
CTIV
E
LO
WE
R
NI
AG
AR
A
UPP
ER
NIA
GAR
A/C
ANA
DIA
N S
IDE
UPP
ER
NIA
GAR
A/U
NIT
ED
STA
TES
SID
E
 
RAN
GE
STA
TIO
N
1.3
NiL-3
RANGE
2
0
.
5
ST
AT
IO
N
NiU-13
RA
NG
E
ST
AT
IO
N
36
.0
Ni
U-
3
S
T
A
T
I
O
N
NiU
—S
RA
NG
E
ST
AT
IO
N
RA
NG
E
ST
AT
IO
N
RA
NG
E
19
.3
Ni
U-
10
23
.3
Ni
U-
8
30
.0
PCB
AId
rin
Di
ei
dr
in
a
-
B
H
C
B-
BH
C
Li
nd
an
e
(y
—B
HC
I
a-
Ch
io
rd
an
e
y-
Ch
io
rd
an
e
o
,
n
—D
D
T
p
a
p
-
D
D
T
pap‘
TnDE
p
,
p
-
D
D
D
(
T
D
E
\
XDD
T +
met
abo
iit
es
En
dv
in
Hep
tac
hio
r
He
ot
ac
hi
or
ep
ox
id
e
HCB
Mirex
Thio
dan
I
Thi
oda
n
II
Phenois
Cn
A
1
A
s
C
d
C
r
C
u
Fe
Pb
Mn
Ha
Ni
Z
n
  
.0
01
.
0
0
1
.
0
1
0
.006
.
0
0
6
.0
03
.
0
0
2
.
0
0
1
.
0
0
1
<d
et
ec
ti
on
ii
mi
t
50
0.
2
5
0
5
300
25
.0
2
25
3
0
 
.00
1**
.0
01
.0
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 Municipal Phosphorus Control
The principal requirement of the 1972 Agreement with respect to eutro—
phi
cat
ion
was
the
con
tro
l o
f p
oin
t s
our
ces
of
pho
sph
oru
s i
n t
he
Low
er
Lak
es
by
1975
.
Pol
lut
ion
aba
tem
ent
pro
gra
ms
imp
lem
ent
ed
in
bot
h c
oun
tri
es
to
con
tro
l
pho
sph
oru
s i
ncl
ude
d r
emo
val
fac
ili
tie
s f
or
mun
ici
pal
sew
age
tre
atm
ent
pla
nts
dis
cha
rgi
ng
mor
e t
han
380
0 m
3/d
or
1 M
GD
to
the
Low
er
Lak
es.
Oth
er
con
tro
ls
wer
e t
he
det
erg
ent
pho
sph
oru
s
lim
ita
tio
ns
in
all
jur
isd
ict
ion
s,
exc
ept
in
the
sta
tes
of
Pen
nsy
lva
nia
and
Ohi
o,
plu
s t
he
con
tro
l
of
ind
ust
ria
l
sou
rce
s.
The
197
8 W
ate
r Q
ual
ity
Agr
eem
ent
req
uir
es
the
dev
elo
pme
nt
of
new
pho
s-
pho
rus
tar
get
loa
ds
and
the
all
oca
tio
n
of
the
se
loa
ds
bet
wee
n
the
cou
ntr
ies
.
The
se
all
oca
tio
ns
and
com
pli
anc
e
sch
edu
les
wer
e
to
be
con
fir
med
by
the
Gov
ern
men
ts
by
May
198
0,
tak
ing
int
o
acc
oun
t
the
rec
omm
end
ati
ons
of
the
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
ar
is
in
g
fr
om
th
e
Po
ll
ut
io
n
fr
om
La
nd
Us
e
Ac
ti
vi
ti
es
Re
fe
re
nc
e
un
de
r
th
e
19
72
Ag
re
em
en
t.
Th
e
Go
ve
rn
me
nt
s
ha
ve
ag
re
ed
to
ex
te
nd
th
is
da
te
to
Ma
y
198
1
in
or
de
r
to
as
se
ss
ta
rg
et
lo
ad
s
and
co
mp
at
ib
le
co
mp
li
an
ce
sc
he
du
le
s.
Unt
il
th
e
lo
ad
in
g
of
al
lo
ca
ti
on
and
sc
he
du
le
s
are
es
ta
bl
is
he
d,
th
e
Go
ve
rn
me
nt
s
ha
ve
ag
re
ed
to
ma
in
ta
in
ph
os
ph
or
us
co
nt
ro
l
pr
og
ra
ms
sp
ec
if
ie
d
in
th
e
19
72
Ag
re
em
en
t.
Ta
bl
e
16
su
mm
ar
iz
es
co
ns
tr
uc
ti
on
co
st
s
of
mu
ni
ci
pa
l
tr
ea
tm
en
t
pl
an
ts
be
tw
ee
n
19
71
an
d
19
79
.
De
sp
it
e
th
is
co
ns
tr
uc
ti
on
ef
fo
rt
,
it
is
no
te
d
th
at
fi
ft
ee
n
ou
t
of
tw
en
ty
-s
ev
en
Un
it
ed
St
at
es
pl
an
ts
(>
38
00
m3
/d
)
on
th
e
Lo
we
r
La
ke
s
ar
e
st
il
l
di
sc
ha
rg
in
g
ph
os
ph
or
us
at
co
nc
en
tr
at
io
ns
gr
ea
te
r
th
an
1.
0
mg
/L
.
Si
mi
la
rl
y,
se
ve
n
ou
t
of
ni
ne
te
en
Ca
na
di
an
pl
an
ts
(>
38
00
m3
/d
)
on
th
e
Lo
we
r
La
ke
s
we
re
no
t
in
co
mp
li
an
ce
wi
th
th
is
ob
je
ct
iv
e.
It
is
po
ss
ib
le
th
at
so
me
of
th
es
e
di
sc
ha
rg
er
s
wi
ll
no
t
be
in
co
mp
li
an
ce
by
De
ce
mb
er
31
,
19
82
as
re
qu
ir
ed
un
de
r
th
e
19
78
Wa
te
r
Qu
al
it
y
Ag
re
em
en
t.
Ta
bl
e
17
pr
es
en
ts
th
e
fl
ow
,
ph
os
ph
or
us
lo
ad
an
d
me
an
an
nu
al
ph
os
ph
or
us
co
nc
en
tr
at
io
n
fo
r
mu
ni
ci
pa
l
ph
os
ph
or
us
di
sc
ha
rg
er
s
on
ea
ch
la
ke
an
d
th
e
St
.
La
wr
en
ce
Ri
ve
r.
Th
es
e
pl
an
ts
ar
e
ra
nk
ed
as
to
th
ei
r
co
mp
li
an
ce
lo
ad
at
1.
0
mg
/L
.
Th
us
,
fi
gu
re
s
in
th
e
la
st
co
lu
mn
re
pr
es
en
t
th
e
di
ff
er
en
ce
be
tw
ee
n
ac
tu
al
lo
ad
an
d
co
mp
li
an
ce
lo
ad
un
de
r
th
e
19
72
Ag
re
em
en
t
fo
r
th
e
Lo
we
r
La
ke
s.
A
nu
mb
er
of
mu
ni
ci
pa
li
ti
es
ar
e
do
in
g
si
gn
if
ic
an
tl
y
be
tt
er
th
an
th
e
1.
0
mg
/L
re
qu
ir
em
en
t
fo
r
th
e
Lo
we
r
La
ke
s.
In
19
76
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
re
co
mm
en
de
d
th
at
th
e
1.
0
mg
/L
ph
os
ph
or
us
ef
fl
ue
nt
re
qu
ir
em
en
t
be
ex
te
nd
ed
to
th
e
Up
pe
r
La
ke
s,
th
us
th
is
re
co
mm
en
da
ti
on
wa
s
us
ed
in
Ta
bl
e
17
to
ra
nk
mu
ni
ci
pa
l
ph
os
ph
or
us
so
ur
ce
s
in
th
e
Up
pe
r
La
ke
s.
Ag
ai
n,
se
ve
ra
l
pl
an
ts
ar
e
we
ll
be
lo
w
th
e
1.
0
mg
/L
ef
fl
ue
nt
co
nc
en
tr
at
io
n,
pa
rt
ic
ul
ar
ly
Mu
sk
eg
on
wh
er
e
th
e
tr
ea
te
d
ef
fl
ue
nt
to
ta
l
ph
os
ph
or
us
co
nc
en
tr
at
io
n
wa
s
0.
06
mg
/L
.
Da
ta
pr
es
en
te
d
in
Ta
bl
e
17
wa
s
ba
se
d
on
se
lf
-m
on
it
or
in
g
da
ta
,
co
ll
at
ed
an
d
an
al
yz
ed
by
th
e
Re
gi
on
al
Of
fi
ce
of
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
.
Th
e
la
bo
ra
to
ri
es
th
at
ge
ne
ra
te
th
e
co
nc
en
tr
at
io
n
da
ta
fo
r
mu
ni
ci
pa
l
lo
ad
es
ti
ma
te
s
do
no
t
al
l
pa
rt
ic
ip
at
e
in
th
e
sa
me
qu
al
it
y
as
sU
ra
nc
e
pr
og
ra
m.
As
a
re
su
lt
,
65
 
  
there
could
be
some
variability
among
the
data.
This
situation
is
compounded
by
not
having
estimates
available
for
loadings
of
phosphorus
from
bypasses
and
combined
sewer
overflows.
Thus
the
quantitative
values
in
Table
17
should
be
recognized to be "best" estimates.
As
the
quality
and
accuracy
of
the
data
used
to
evaluate
progress
under
the
Agreement
is
critical,
efforts
must
be
increased
to
improve
the
quality
of
loading information.
Currently the efforts to prepare loading estimates
are
hindered by jurisdictional
constraints,
and the volume of material
submitted
to the IJC Regional Office exceeds that office's resource capabilities.
Therefore,
it is essential
to review the process of municipal
load estimates
and develop a reporting mechanism sufficient to meet the needs of the 1978
Water Quality Agreement.
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 TABLE 16
FUN
DS
COM
MIT
TED
FOR
MUN
ICI
PAL
SEW
ERA
GE
CON
STR
UCT
ION
IN THE GREAT LAKES BASIN
(in m111ions of doTTars)
   
CA
PI
TA
L
CO
MM
IT
ME
NT
S
FO
R
OB
LI
GA
TE
D
ST
AT
E
AN
D
YE
AR
SE
NE
RA
GE
WO
RK
S
IN
ON
TA
RI
O
FE
DE
RA
L
FU
ND
S
IN
TH
E
BY
AL
L
LE
VE
LS
OF
GO
VE
RN
ME
NT
1
UN
IT
ED
ST
AT
ES
2
19
71
57
37
0
19
72
66
31
3
19
73
13
8
41
9
19
74
10
3
50
9
19
75
11
2
95
0
19
76
17
4
42
9
19
77
15
0
71
6
19
78
19
1
61
8
19
79
20
0
45
6
TO
TA
L
1,
19
1
4,
78
0
 
1F
ig
ur
es
re
pr
es
en
t
to
ta
]
ca
pi
ta
]
co
mm
it
me
nt
s
fo
r
tr
ea
tm
en
t
pl
an
ts
an
d
interceptor sewers.
2F
ig
ur
es
re
pr
es
en
t
to
ta
T
Un
it
ed
St
at
es
el
ig
ib
Te
pr
oj
ec
t
co
st
s
wi
th
fe
de
ra
]
gr
an
t
ap
pr
ov
a]
th
ro
ug
h
De
ce
mb
er
31
,
19
79
.
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 TABLE 17
RANKED
MUNICIPAL
PHOSPHORUS
DISCHARGERS
TO
THE
GREAT
LAKES
SYSTEM
  
FLON P-LOAD P—CONC. RANKED LOAD
RANK
FACILITY
JURISD.
(lO’m’ld)
(kg/d)
(mg/L)
(kg/d)
LAKE ONTARIO
P1ants above 1.0 mg/L
1
Buffa10
S.A.
STP
NY
644.81
1,741.00
2.70
1,096.19
2
HamiTton
STP
ON
251.00
803.00
3.20
552.00
3
Syracuse
Metro
STP
NY
193.05
569.50
2.95
376.45
4
Niagara
Fa115
STP
NY
220.83
530.00
2.40
309.17
5
Lewiston
STP
NY
30.37
140.00
4.61
109.63
6
Oshawa
Harmony
Crk.
STP
0N
54.90
121.00
2.20
66.10
7
Batavia
STP
NY
10.22
63.90
6.25
53.68
8
Lakeview
STP
0N
170.00
221.00
1.30
51.00
9
Corbett
Creek
STP
0N
11.10
52.00
4.68
40.90
10
Grand
IsTand
STP
#2
NY
5.80
45.60
7.86
39.80
11
N.
Tonawanda
STP
NY
24.58
59.00
2.40
34.42
12
Tonawanda
STP
#2
(T)
NY
23.71
48.13
2.03
24.42
13
Peterborough
STP
0N
48.60
73.00
1.50
24.40
14
Rochester Gates-ChiTi
STP
NY
36.27
54.40
1.50
18.13
15
Seneca
Fa115
STP
NY
5.68
21.30
3.75
15.62
16
Napanee
STP
ON
7.60
23.00
3.03
15.40
17
Geneva
Mars
STP
NY
9.46
24.60
2.60
15.14
18
Ajax STP
ON
9.50
20.00
2.11
10.50
19
Kingston
TNP
STP
0N
11.70
22.00
1.88
10.30
20
Lindsay
STP
0N
12.10
19.00
1.57
6.90
21
Frenchman
Bay
STP
0N
10.10
17.00
1.58
6.90
22
Niagara-on-the—Lake
STP
ON
4.20
11.00
2.62
6.80
23
CTarkson
STP
0N
60.20
66.00
1.10
5.80
24
Southeast
STP
ON
9.50
15.00
1.58
5.50
25
Cobourg STP
0N
13.00
16.00
1.23
3.00
26
NeTTsviTTe STP
NY
4.53
6.80
1.50
2.27
27
Fort
Erie
STP‘
0N
11.80
14.00
1.19
2.20
28
PugsTey
STP
ON
7.50
9.00
1.20
1.50
29
North Don STP
ON
4.80
6.00
1.25
1.20
30
Webster
CentraT
STP P1an
NY
5.20
6.40
1.23
1.20
31
Bowmanvi11e
STP
ON
5.90
7.00
1.19
1.10
32
Southwest STP
0N
28.50
29.00
1.02
0.50
33
Niagara
Fa11$ Stamford
STP
0N
43.50
44.00
1.01
0.50
34
Trenton
STP
ON
9.60
10.00
1.04
0.40
35
CampbeTTford
STP
ON
5.70
6.00
1.05
0.30
36
Markham
STP
ON
5.90
6.00
1.02
0.10
Plants at or be10w 1.0 mg/L
37
Toronto
Humber
STP
0N
383.00
383.00
1.00
0.00
38
Rochester
STP
(Frank
Van
Lare)
NY
567.00
567.00
1.00
0.00
39
Monroe
Co.
STP-NH Quadrant
P1t.
NY
43.50
43.50
1-00
0.00
40
Port
C01borne
West
STP
ON
9.10
9.00
0.99
-0.10
41
Prinsﬂe Creek STP
0N
10.30
10.00
0.97
-0.30
42
Oswego
West
Side
STP
NY
4.54
4.09
0.90
-0.45
43
Port
Hope STP
ON
5.90
5.00
0.85
-0.90
44
0rangevi11e
STP
ON
7.90
7.00
0.89
-0.90
45
Oswego
East
Side STP
NY
6.80
5.10
0.75
-1.70
46
Baker Road STP
ON
7.90
6.00
0.76
-1.90
47
Trenton C.F.B.
STP
ON
4.10
2.00
0.49
-2.10
48
Dundas
STP
ON
7.80
5.00
0.64
-2.80
49
Milton
STP
ON
7.50
4.00
0.53
-3.50
50
North
Toronto
STP
0N
39.60
36.00
0.91
-3.60
51
Skyway STP
0N
78.30
74.00
0.95
-4.30
52
Georgetown
STP
0N
10.40
6.00
0.58
-4.40
53
Cayuga
Heights
STP
NY
6.77
2.03
0.30
-4.74
54
Carthage
Nest STP
NY
14.07
7.60
0.54
-6.47
55
BeTTeviTTe STP
0N
29.50
21.00
0.71
-8.50
68
 
TabTe 17 - cont'd.
 
FLOW P-LOAD P-CONC. RANKED LOAD
RANK
FACILITY
JURISD.
(103m3/d)
(kg/d)
(mg/L)
(kg/d)
LAKE ONTARIO - cont'd.
PTants at or Be10w 1.0 mg/L
56 Port WeIIer STP 0N 39.00 29.00 0.74 -10.00
57 Port Dthousie STP 0N 38.80 26.00 0.67 -12.80
58 we11and STP 0N 36.80 23.00 0.63 , -13.80
59 .Highiand Creek STP ON 138.00 116.00 0.84 —22.00
50 LOCkPOVt STP NY 49.20 24.60 0.50 -24.60
61 Toronto Main STP ON 763.00 633.00 0.83 —130.00
LAKE ERIE
PTants above 1.0 mg/L
1 Detroit STP MI 2,488.95 4,281.00 1.72 1,792.05
2 CTeveTand SoutherTy STP OH 375.87 1,063.70 2.83 687.83
3 C1eve1and WesterIy STP 0H 145.25 672.50 4.63 527.25
4 EucTid STP CH 110.23 524.70 4.76 414.47
5 Medina Cnty., STP 200 0H 59.80 470.00 7.86 410.20
6 Akron STP CH 339.62 638.48 1.88 298.86
7 E1Yria STP 0H 27.53 150.60 5.47 123.07
8 Erie STP PA 240.00 360.00 1.50 120.00
9 Lorain STP 0H 61.56 157.60 2.56 96.04
10 SoTon STP 0H 7.97 102.00 12.80 94.03
11 Wapakoneta STP 0H 6.15 88.60 14.41 82.45
12 Wayne Co. DPw STP MI 294.48 371.04 1.26 76.56
13 Bucyrus STP 0H 9.41 80.47 8.55 71.06
14 Brookpark STP 0H 3.80 70.72 18.61 66.92
15 Rocky River STP 0H 37.35 96.73 2.59 59.38
16 Sandusky STP 0H 33.50 83.75 2.50 50.25
17 FindTay STP 0H 28.87 70.72 2.45 41.85
18 Norwa1k STP OH 7.57 47.68 6.30 40.11
19 Lake Co. Mentor S.D. 0H 27.31 66.37 2.43 39.06
20 Maumee River STP OH 23.00 57.00 2.48 34.00
21 StrongsviTIe 0H 8.15 41.54 5.10 33.39
22 Kent STP 0H 11.01 40.19 3.65 29.18
23 Adrian STP 1 MI 10.62 38.24 3.60 27.62
24 VermiTion STP 0H 4.18 30.90 7.39 26.72
25 Medina Cnty. STP 100 CH 5.57 31.00 5.57 25.43
26 Summit Cnty. STP #5 0H 6.70 25.18 3.76 18.48
27 Lake Co. Madison S.0. 0H 4.87 19.22 3.95 14.35
28 Sarnia STP 0N 40.80 53.00 1.30 12.20
29 Lackawanna STP NY 13.22 25.38 1.92 12.16
30 Medina Cnty. 5.0. #5 0H 9.35 21.50 2.30 12.15
31 Grosse I1e TWP STP MI 8.24 20.26 2.46 12.02
32 Medina Cnty. STP 300 CH 4.06 14.20 3.50 10.14
33 Defiance STP 0H 13.13 22.06 1.68 8.93
34 St. Thomas STP 0N 20.40 29.00 1.42 8.60
35 Bryan STP 0H 6.13 14.64 2.39 8.51
36
Hamb
urg
Mast
er 5
.0.
Erie
Co.
NY
9.44
17.0
0
1.80
7.56
37
Salin
e STP
MI
6.16
13.56
2.20
7.40
38
Prest
on S
TP
ON
7.90
15.00
1.90
7.10
39
Trent
on ST
P
MI
23.81
30.48
1.28
6.67
40
Nort
h 01
mste
ad S
TP
0H
22.1
0
27.8
4
1.26
5.74
41
Bedf
ord
STP
0H
10.3
7
15.7
6
1.52
5.39
42
Amhe
rstb
urg
STP
ON
4.10
9.00
2.20
4.90
43
Arch
boId
STP
0H
6.59
11.3
3
1.72
4.74
44
Summ
it
Cnty
. S
TP #
6
0H
5.47
9.95
1.82
4.48
45
4.80
9.21
1.92
4.41
Amherst STP 0H
 
Ranked Load = (P— Toad) - (Load at 1.0 mg/L).
P-Load = Reported Toad in 1979.
P-Conc. = P-Load/F1ow.
Mun
ici
paI
pTa
nts
wit
h f
low
gre
ate
r t
han
or
equ
aT
to
3.8
TCM
.
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Tab1e 17 cont'd.
FLow P-LOAD P-CONC. RANKED LOAD
RANK FACILITY JURISD. (103m3/d) (kg/d) (mg/L) (kg/d)
LAKE ERIE - cont'd.
Plants above 1.0 mg/L
46
Bedf
ord
Heig
hts
STP
0H
10.0
1
14.3
1
1.43
4.30
47 London Ade1aide STP 0N 13.90 18.00 1.29 4.10
48
Bow
1in
g G
ree
n S
TP
0H
16.
25
20.
15
1.2
4
3.9
0
49 Fostoria STP 0H 14.45 18.35 1.27 3.90
50 wayne Co. DPW—Trenton STP MI 10.51 14.29 1.36 3.78
51 Ypsi1anti Comm. Ut11ities STP MI 17.50 21.00 1.20 3.50
52
Fredo
nia
STP
NY
12.08
14.50
1.20
2.42
53
Ashta
bu1a
STP
0H
15.83
17.89
1.13
2.06
54
North
East
Boro
STP
PA
4.96
6.95
1.40
1.99
55
Roch
este
r ST
P
MI
7.63
8.39
1.10
0.76
56
Twi
nsb
urg
STP
0H
4.2
7
4.7
0
1.1
0
0.4
3
Plants at or be1ow 1.0 mg/L
57
Port
Huro
n ST
P
MI
44.0
0
44.0
0
1.00
0.00
58
Erie
Co.
02w
5.0.
2
NY
14.7
0
14.7
0
1.00
0.00
59
Crys
ta1
Beac
h ST
P
ON
4.00
4.00
1.00
0.00
50
Gue1
ph
STP
ON
9.10
9.00
0.99
—0.1
0
51
0ber
1in
STP
0H
5.57
5.56
0.98
-0.1
1
62
Wood
stoc
k S
TP
0N
19.2
0
19.0
0
0.99
—0.2
0
63
Hes
peI
er
STP
ON
5.3
0
5.0
0
0.9
4
—0.
30
64
Rave
nna
STP
0H
6.74
6.20
0.92
—0.5
4
65
Or
eg
on
ST
P
0H
7.
78
7.0
5
0.9
1
—0
.7
3
66
Port
Dove
r ST
P
ON
3.90
3.00
0.77
-0.9
0
67
Simc
oe S
TP
ON
9.95
9.00
0.90
—0.9
5
68
Ing
ers
o11
STP
ON
5.0
0
4.0
0
0.8
0
-1.
00
69
Brec
ksvi
11e
STP
0H
6.15
4.99
0.81
-1.1
7
70
Wayn
e C
o.
F1at
Rock
STP
MI
8.80
7.39
0.84
-1.4
1
71
Port
C1in
ton
STP
on
6.23
4.80
0.77
—1.4
3
72
W111
0ugh
by-E
. L
ake
STP
0H
26.9
1
25.3
0
0.94
—1.6
1
73
Con
nea
ut
STP
0H
7.2
2
5.5
6
0.7
7
-1.
66
74
Ti
11
so
nb
ur
9
ST
P
ON
4.
70
3.
00
0.
64
-1
.7
0
75
Aubu
rn
STP
IN
7.67
5.88
0.77
—1.7
9
76
Fren
ch C
reek
STP
0H
7.30
5.40
0.74
—1.9
0
77
Avon
Lake
STP
0H
14.0
6
12.0
9
0.85
-1.9
7
78
Van
wert
STP
0H
12.7
4
10.7
0
0.84
—2
04
79
Lond
on P
otte
rsbu
rg S
TP
0N
14.1
0
12.0
0
0.85
—2.1
0
80
Wes
tfi
e1d
Vi11
age
STP
NY
5.04
2.87
0.57
-_2.
17
81
Lond
on V
auxh
a11
STP
0N
19.3
0
17.0
0
0.88
-2.3
0
82
Le
am
in
gt
on
STP
ON
8.
30
5.
00
0.
72
-2
.3
0
83
Dec
atu
r S
TP
IN
4.4
7
2.1
6
0.4
8
—2.
31
84
Dunn
v111
e S
TP
ON
4.40
2.00
0.45
—2.4
0
85
Wa
11
ac
eb
ur
9
ST
P
ON
5.
50
3.
00
0.
55
-2
.5
0
86 Tiffin STP 0H 11.00 7.70 0.70 —3 30
87
Pai
nsv
ill
e
STP
0H
14.
70
11.
32
0.7
7
-3.
38
88
M1
dd
1e
bu
r9
Hts
.
STP
0H
7.
04
3.3
1
0.
47
-3
.7
3
89
Cha
tha
m
STP
0N
24.
10
19.
00
0.7
9
-5.
10
90
Mar
ysvi
11e
STP
MI
9.06
3.08
0.34
—5.9
8
91
Lo
nd
on
Gr
ee
nw
ay
ST
P
0N
10
7.
00
10
1.
00
0.
94
-6
.0
0
92
Ga1t
STP
0N
29.3
0
23.0
0
0.78
-6.3
0
93
Win
dso
r w
est
er1
y S
TP
0N
96.
70
90.
00
0.9
3
-5.
70
94
Bra
ntf
ord
STP
0N
40.
10
33.
00
0.8
2
-7.
10
95
Win
dso
r L
itt
1e
Riv
er
STP
ON
29.
90
22.
00
0.7
4
-7.
90
96
Fr
em
on
t
ST
P
0H
20
.8
9
12
.7
4
0.
61
-8
.1
5
97
Dun
kir
k
STP
NY
17.
02
8.5
1
0.5
0
-8.
51
98
Ypsi
1ant
i U
ti1.
Auth
. W
111o
wrun
MI
29.5
3
20.6
7
0.70
-8.8
6
99
St
ra
tf
or
d
ST
P
0N
22
.2
0
13
.0
0
0.
59
—9.
20
100
wate
r1o
o S
TP
ON
30.7
0
21.0
0
0.68
-9.7
0
101
Lake
wood
STP
on
41.8
2
27.6
0
0.65
-14.
22
102
Lima
STP
0H
80.8
4
65.4
8
0.81
-15.
36
103
Kitc
hene
r S
TP
0N
51.2
0
43.0
0
0.70
-18.
20
104
warr
en
STP
MI
99.1
1
79.2
9
0.80
—19.
82
105
Ann
Arbo
r S
TP
MI
52.4
6
31.2
3
0.50
—31.
23
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FLOW
P-LOAD
P-CONC.
RANKED
LOAD
RANK
FACILITY
JURISD.
(10’m3/d)
(kg/d)
(mg/L)
(kg/d)
LAKE ERIE - cont'd.
Plants at or below 1.0 mg/L
106
Monroe STP
MI
50.71
17.24
0.34
-33.47
107
Toledo
STP
0H
352.44
317.20
0.90
-35.24
108
Pontiac STP
MI
56.25
11.25
0.20
—45.00
109
Fort Wayne STP
IN
128.31
62.87
0.49
—65.44
110
Cleveland Easterly STP
OH
474.91
270.70
0.57
-204.21
LAKE HURON
Plants above 1.0 mg/L
1
Flint STP
MI
74.29
173.09
2.33
98.80
2
Sault Ste. Marie STP
0N
54.10
152.00
2.81
97.90
3
Midland STP
ON
8.50
82.00
9.65
73.50
4
Sudbury STP
0N
54.90
93.00
1.69
38.10
5
Genesee Co. Drain Comm. II
MI
67.79
94.90
1.40
27.11
6
Walkerton STP
ON
4.60
22.00
4.78
17.40
7
Sault Ste. Marie STP
MI
13.29
30.30
2.28
17.01
8
Collingwood STP
ON
17.70
30.00
1.69
12.30
9
Owen Sound STP
0N
16.20
27.00
1.67
10.80
10
Val Caron STP
ON
5.30
15.00
2.83
9.70
11
Goderich STP
ON
6.81
16.00
2.35
9.19
12
Aurora STP
0N
10.10
19.00
1.88
8.90
13
Port Elgin STP
ON
3.80
8.00
2.11
4.20
14 Zilwaukee-Corollton TWP MI 7.29 10.50 1.44 3.21
15 North Bay STP 0N 32.10 35.00 1.09 2.90
16 Cheboygan STP MI 3.94 6.18 1.57 2.24
Plants at or below 1.0 mg/L
17 Newmarket STP 0N 12.10 11.00 0.91 -1.10
18 Listowel STP ON 5.10 4.00 0.78 -1.10
19 Buena Vista Twp STP MI 5.13 3.90 0.76 -l.23
20 Genesee Co. Drain Comm. III MI 8.19 5.90 0.72 -2.29
21 Sturgeon Falls STP ON 7.05 4.00 0.57 -3.05
22 Orillia STP 0N 15.20 10.00 0.66 -5.20 l
23 Alma STP MI 8.00 2.40 0.30 -5.60
24 Barrie STP 0N 23.90 16.00 0.67 -7.90
25 Alpena STP MI 15.28 5.50 0.36 -9.78
26 Midland STP MI 22.45 11.00 0.49 -11.45
27 Saginaw STP MI 102.60 85.13 0.83 -17.47
28 Bay City STP MI 41.88 16.75 0.40 —25.13
Ranked Load = (P- load) - (Load at 1.0 mg/L).
P-Load = Reported load in 1979.
P-Conc. = P-Load/Flow.
Municipal plants with flow greater than or equal to 3.8 TCM.
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FL
OW
P-
LO
AD
P-
CO
NC
.
RA
NK
ED
LO
AD
RAN
K
FAC
ILI
TY
JUR
ISD
.
(10
3m3
/d)
(kg
/d)
(mg
/L)
(kg
/d)
LAKE MICHIGAN
PIants above 1.0 mg/L
1
Gr
an
d
Ra
pi
ds
ST
P
MI
19
4.
00
56
1.
00
2.
89
36
7.
00
2
Ka
la
ma
zo
o
ST
P
MI
11
4.
30
28
1.
16
2.
46
16
6.
86
3
Wy
om
in
g
ST
P
MI
50
.5
0
16
6.
70
3.
30
11
6.
20
4
Ga
ry
ST
P
IN
16
3.
50
24
3.
59
1.
49
80
.0
9
5
Sh
eb
oy
ga
n
ST
P
m
38
.1
6
11
2.
20
2.
94
74
.0
4
6
Po
rt
ag
e
ST
P
IN
7.
31
46
.0
4
6.
30
38
.7
3
7
Ba
tt
Te
Cr
ee
k
ST
P
MI
47
.0
0
82
.2
5
1.
75
35
.2
5
8
Ir
on
Mt
.
Ki
ng
sf
or
d
ST
P
MI
5.
68
28
.4
2
5.
00
22
.7
4
9
E.
Ch
ic
ag
o
ST
P
IN
62
.6
0
83
.8
9
1.
34
21
.2
9
10
Me
no
mi
ne
e
ST
P
MI
8.
74
24
.3
1
2.
78
15
.5
7
11
De
Pe
re
ST
P
NI
15
.9
9
28
.3
0
1.
77
12
.3
1
12
Hi
II
Sd
aI
e
ST
P
MI
4.
91
16
.4
5
3.
35
11
.5
4
13
Be
nt
on
Ha
rb
or
St
.
Jo
s.
ST
P
MI
31
.5
4
41
.3
2
1.
31
9.
78
14
Ma
ni
to
wo
c
ST
P
WI
33
.7
4
41
.5
0
1.
23
7.
76
15
So
ut
h
Ha
ve
n S
TP
MI
6.
19
12
.9
3
2.
09
6.
74
16
Be
rI
in
ST
P
WI
4.
58
11
.0
0
2.
40
6.
42
17
Pa
w
Pa
w
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P
MI
4.
34
10
.0
2
2.
31
5.
68
18
Gr
an
dv
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ST
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MI
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94
14
.5
8
1.
63
5.
64
19
Lu
di
ng
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MI
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00
13
.4
4
1.
68
5.
44
20
St
ur
gi
s
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P
MI
5.
64
10
.1
0
1.
79
4.
46
21
H0
11
an
d
ST
P
MI
21
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0
25
.3
0
1.
20
4.
20
22
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g
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ds
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6.
10
10
.1
9
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67
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09
23
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11
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67
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09
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0
1.
10
0.
91
26
Io
ni
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6.
87
7.
28
1.
06
0.
41
PIants at or beIow 1.0 mg/L
27
So
ut
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Mi
1w
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ke
e
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P
141
10
.7
9
10
.9
0
1.
00
0.
11
28
AI
Di
on
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P
MI
7.
31
7.
38
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00
0.
07
29
Co
nw
at
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ST
P
MI
7.
42
7.
20
0.
97
-0
.2
2
30
Es
ca
na
ba
ST
P
MI
7.
22
6.
93
0.
96
-0
.2
9
31
N.
Pa
rk
Sa
ni
ta
ry
Di
st
ri
ct
WI
5.
96
5.
60
0.
94
-0
.3
6
32
Ap
pI
et
on
ST
P
WI
5.
96
5.
60
0.
94
-0
.3
6
33
An
go
la
ST
P
IN
4.
37
3.
80
0.
87
—0
.5
7
34
Po
rt
Wa
sh
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gt
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P
NI
5.
54
4.
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0.
74
-1
.4
4
35
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po
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P
m
6.
13
4.
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0.
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-1
.5
3
36
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te
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P
IN
4.
06
2.
52
0.
62
-1
.5
4
37
We
st
Be
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WI
16
.7
8
15
.1
0
0.
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—1
.6
8
38
Ce
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ST
P
WI
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-1
.8
2
39
St
ur
ge
on
Ba
y
Ut
iI
it
ie
s
WI
7.
04
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71
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-2
.2
0
42
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4.
89
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59
0.
53
-2
.3
0
43
Ho
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9.
21
6.
91
0.
75
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.3
0
44
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It
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P
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MI
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91
.
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72
-2
.6
9
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IN
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-2
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Ut
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29
4.
30
0.
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—2
.9
9
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s
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P
MI
11
.1
8
7.
94
0.
71
-3
.2
4
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Tr
av
er
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Ci
ty
ST
P
MI
12
.4
0
8.
93
0.
72
-3
.4
7
49
Cr
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n
Po
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t
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P
IN
8.
17
4.
41
0.
54
—3
.7
6
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aw
an
o
L.
Sa
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.
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0.
36
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.0
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FLOW P-LOAD P-CONC. RANKED LOAD
RANK
FACILITY
JURISD.
(10’m3/d)
(kg/d)
(mg/L)
(kg/d)
PLANTS AT 0R BELOW 1.0 mg/L - LAKE MICHIGAN - cont'd.
51
Gr. Haven Spring L. Sew. Auth.
MI
12.87
8.75
0.68
—4:12
52 Heart of the VaIIey S.D. WI 14.63 9.95 0.68 -4.68
53 Val Paraiso STP IN 14.11 9.17 0.65 -4.94
54 MarshaII STP MI 9.03 3.07 0.34 -5.96
55 Marinette STP ' WI 15.27 8.40 0.55 -6.87
56 East Lansing STP MI 38.00 30.80 0.81 -7.20
57 Racine Water Wastewater UtiI. NI 99.67 91.70 0.92 -7.97
58 Peshtigo STP NI 16.73 8.70 0.52 -8.03
59 - Kenosha STP WI 74.53 64.10 0.86 -10.43
60 Lansing STP MI 95.16 84.69 0.89 —1o.47
61 Jackson STP MI 50.40 39.85 0.79 -10.55
62 Fond du Lac STP NI 23.59 9.20 0.39 —14.39
63 Neenah-Menasha Sewage Comm. WI 38.03 23.20 0.61 -14.83
64 EIkhart STP IN 56.15 38.18 0.68 -17.97
65 Michigan City STP IN 31.90 12.44 0.39 -19.46
66 Oshkosh STP WI 41.86 18.00 0.43 -23.86
67 Mishawaka STP IN 42.36 10.59 0.25 -31.77
68 Hammond STP IN 143.88 109.35 0.76 -34.53
69 Green Bay STP NI 129.53 90.67 0.70 -38.86
70 Min. Sewer Comm. South Shore NI 317.83 219.30 0.69 -98.53
71 South Bend STP IN 159.60 43.09 0.27 -116.51
72 Muskegon County DPw MI 139.20 8.35 0.06 -130.85
73 Min. Sewer Comm. Jones IsIand WI 515.50 206.20 0.40 -309-30
  
Ranked Load = (P- Ioad) - (Load at 1.0 mg/L).
P-Load = Reported load in 1979.
P-Conc. = P-Load/FIow.
IncIudes aII municipaI plants with P-Load greater than 100 kg/d.
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FLOW
P-LOAD
P-CONC.
RANKEO
LOAD
RANK
FACILITY
JURISD.
(103m3/d)
(kq/d)
(mg/L)
(kg/d)
PLANTS
ABOVE
1.0
mg/L
-
LAKE
SUPERIOR
1
Thunder
Bay
STP
0N
85.90
320.00
3.73
234.10
2
Marquette
STP
MI
13.27
60.00
4.52
46.73
3
Ironwood
STP
MI
5.35
7.60
1.42
2.25
4
Portage
Lk.
Watersewer
Auth.
MI
8.35
10.35
1.24
2.00
PLANTS
AT
OR
BELOW
1.0
mg/L
-
LAKE
SUPERIOR
5
AshTand
STP
WI
5.25
4.20
0.80
-1.05
6
Virginia
STP
MN
10.86
8.80
0.81
—2.06
7
Hibbing
North
STP
MN
7.97
5.50
0.69
~2.47
8
Ispheming
STP
MI
8.63
0.00
0.00
-8.63
9
Superior
STP
WI
16.15
6.30
0.39
—9.85
10
West
Lake
Superior
5.0.
(WLSSD)
MN
127.80
76.66
0.60
—51.14
IncTudes
a1]
municipaT
pIants
with
P-Load
greater
than
100
kg/d.
PLANTS
ABOVE
1.0
mg/L
-
ST.
LAWRENCE
RIVER
1
CornwaH
STP
0N
48.50
121.00
2.49
72.50
2
Alexandria
STP
ON
5.90
66.00
11.19
60.10
3
BrockviHe
STP
ON
18.60
39.00
2.10
20.40
4
Iroquois
STP
ON
3.80
15.00
3.95
11.20
5
Gananoque
STP
ON
5.40
11.00
2.04
5.60
PLANTS
AT
0R
BELOW
1.0
mg/L
—
ST.
LAWRENCE
RIVER
6
Prescott
STP
ON
4.30
3.00
0.70
-1.30
7
Kingston
STP
0N
57.50
55.00
0.96
-2.50
MunicipaT
pTants
with
ﬂow
greater
than
or
equaT
to
3.8
TCM.
  
Ranked
Load
=
(P-
Toad)
-
(Load
at
1.0
mg/L).
P-Load
=
Reported
Toad
in
1979.
P-Conc. = P-Load/FTow.
 Data Quality Assessment
Under the direction of the Great Lakes Water Quality Board, the Data
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 Study #30
PCBs in Ampuls and Sediments
Study #31 - Metals in Fish (in progress)
Study #32 - Major Ions, Nutrients, and Physical Measurements in Water
(in progress)
Study #33 - Total Metals in Water (in progress)
PCB-F-#1 - PCBs and Chlorinated Hydrocarbon Pesticides in Fish and
Ampuls (in progress)
The following procedure was used for these studies: The respective
laboratories were identifiedbased upon the kind of analytical data each would
supply to the surveillance program. For each study, transmittal letters were
enclosed with the test samples. Also included were forms for reporting
results, tables listing the expected range of sample levels, special
instructions and information on study sample preparation, and a methods
questionnaire.
PROCEDURE USED FOR THE EVALUATION OF RESULTS
RANKING RESULTS
Results were ranked and ranks totalled for each laboratory. Totals which
were unduly low or high were interpreted as an indication of biased
results, that is, consistently high or low analyses. Testing was done at
an a level of 0.05.
FLAGGING RESULTS
The rationale for determining errant results was as follows:
If several participating laboratories demonstrated the ability to achieve
a certain level of performance, then it was assumed that all participating
laboratories should have been able to achieve that performance level, and
results that are outside the achievable level of performance were judged
errant.
Specifically, the median of all reported values on a sample was used as a
target value, and a basic acceptable difference from the target value was
determined from the performance of the participating laboratories. The
basic acceptable difference was increased for samples of higher concen-
trations. Reported values which were more than the acceptable difference
from the target value were flagged, and doubly flagged if they weremore
than one and a half times the acceptable difference from the target value.
Each laboratory received an individual report on its performance. The
report consisted of suggestions for areas of improvement, a list of all
data and their ranks, individual flags, overall study conclusions, and
information on study sample preparation.
The Work Group concludes that interlaboratory tests have proved useful in
determining whether laboratories produce comparable data, and have provided
documentation of improvement on the part of some laboratories. However, the
frequency of testing and the testing sequence within a field sampling
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analytical season have been very difficult to optimize. Furthermore, not
enough tests have been conducted to establish with confidence that
laboratories are producing comparable data. Laboratory performances for
phosphorus in water over the past two years have been evaluated by the Work
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